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MAGNITUDE AND FREQUENCY OF FLOODS IN THE UNITED STATES

PART 6-A. MISSOURI RIVER BASIN ABOVE SIOUX CITY,
IOWA

By James L. ParTerson

ABSTRACT

The magnitude and frequency of expected floods of any recurrence interval
between 1.1 and 50 years can be determined for most streams in the Missouri
River basin above Sioux City, Iowa, by methods outlined in this report.

Composite frequency curves were drawn showing the relation of the mean
annual flood to floods having recurrence intervals from 1.1 to 50 years. Other
curves express the relation of the mean annual flood to basin characteristics. In
the mountainous areas of northern Wyoming and southern Montina both
drainage-basin size and mean altitude were found to be important factors in-
fluencing the magnitude of the mean annual flood. Only drainage-lasin size
was used as an independent variable in the remainder of the report area.

By combining data from the composite frequency curves and curves showing
the relation of mean annual flood to basin characteristics, flood-frequen~y curves
can be drawn for streams in the report area whose peak flows are not materially
affected by regulation or diversion. The curves should not be extrapolated
beyond the range defined by base data. Some of the large streams do not lend
themselves to regional analysis. These streams are given special treatment in
this report.

INTRODUCTION

PURPOSE AND SCOPE

This report is one of a series covering flood frequency in the conter-
minous United States. The purpose of the report is (1) to present
methods by which the magnitude and frequency of floods for gaged
or ungaged sites in the report area can be predicted and (2) to pre-
sent all known significant peak flood data.

The area covered by this report (fig. 1) is the Missouri River basin
above Sioux City, Iowa, and includes parts of Montana, Wyoming,
North and South Dakota, Nebraska, Minnesota, and Iowa. Each of
these States has published flood-frequency reports covering parts of
the report area. A list of the publications of these States is included
in the section on “Selected references.”
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APPLICATION OF FLOOD-FREQUENCY DATA

The method of analysis used in this report is explained by Dalrymple
(1960) and Benson (1962). A brief description of the method used
1s given in the section entitled “Method of analysis.”

The method for estimating the magnitude of floods having re-
currence intervals from 1.1 to 50 years is based upon two sets of curves:
a composite curve (fig. 2) showing as ordinate the ratio of peak dis-
charges to an index flood (mean annual flood) and as abscissa the re-
currence interval, in years, and a curve showing the relation of the
mean annual flood to size of the drainage basin for all except mountain-
ous areas in northern Wyoming and southern Montana where a family
of curves showing the relation of mean annual flood to size and mean
altitude of the basin is used.

Results based on extrapolation of the curves beyond the indicated
range in drainage-basin size and altitude and beyond recurrence in-
tervals of 50 years are not dependable. In mountainous aress where
mean altitude is used in estimating the magnitude of the index flood,
most of the small streams for which records are available are at high
altitudes where flood peaks are mostly due to snowmelt. Small-area
floods resulting from intense rainstorms occur at lower altitudes.
Peak flows for such storms may be considerably greater than those
defined by frequency curves based on snowmelt peaks. Extrapolation
of curves to small areas at low altitudes may lead to seriou~ errors.

Flood-frequency relations are shown for virtually natural drainage
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conditions. There are relatively few gaged streams in the Montana
and Wyoming part of the report area whose peak flows are not af-
fected to some extent by diversion or regulation. Records at stations
for which peak flows were not believed to be materially ¢ ffected were

used in the analysis.
REGIONAL APPLICATION

The following procedure is not applicable to some of the large
streams in the area. Streams in the excepted category are listed in
the section entitled “Special application.” The general procedure for
application of flood-frequency data is as follows:

1. If the selected site is not in the excepted category, determine from
plate 1 the flood-frequency region (A-E) and hydrologic area (1-
15) in which the site is located.

2. Determine the size of the drainage area above the site from the best
available map.

3. For areas 6-7, determine the mean altitude of the bisin. Mean
altitudes used in this report were determined by placing a trans-
parent rectangular grid system overlay on contour maps of the
Army Map Series, scale 1:250,000. The altitude at each grid
intersection was recorded, and the arithmetic average of recorded
altitudes was used as the mean altitude of the basir. The grid
scale should be such that, except for very small areas. a minimum
of 30 intersections fall within the basin.

4. Determine the discharge of the mean annual flood from the appro-
priate hydrologic-area curve (figs. 3-7). For hydrologic areas
6 and 7 the discharge must be obtained by interpolating between
curves or by solving mean-annual-flood equations.

5. From flood-frequency curves (fig. 2) determine the ratio of the flood
of the selected recurrence interval to the mean annual flood.

6. Multiply the ratio obtained in step 5 by the discharge of the mean
annual flood (step 4). A complete frequency curve up to a 50-
year recurrence interval can be defined by repeating steps 5 and 6
for several selected recurrence intervals.

The mean annual flood for areas 6 and 7 can be computed by solu-
tion of equations @,,3=0.1834-23H>% and @,;:=0.111A-83H%3, re-
spectively; @..s; is the mean annual flood in cubic feet per second, A
is the drainage area in square miles, and A is the mean altitude of the
basin in thousands of feet above mean sea level.

These mean-annual-flood equations should not be used indiscrim-
inately for all basin altitudes and sizes. The user should be guided
by the range indicated by curves in figures 3 and 4.
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ILLUSTRATIVE PROBLEM

Assume that a bridge is to be built across North Fcrk Shoshone
River at a point 1 mile upstream from the high-water line of Buffalo
Bill Reservoir and that the bridge will be designed to pass a flood
having a recurrence interval of 50 years. The discharge for the 50-
year flood is computed as follows:

1. An examination of the main stem stations listed under “Special
applications” indicates that North Fork Shoshone River is not in
the excepted category. Although water from this s‘ream is used
for irrigation to some extent, peak flows are not materially
affected.

2. Thesite is in hydrologic area 7 and region C (pl. 1).

3. The drainage area measured from the best available maps is 800
square miles.

4. Mean altitude of the basin computed by using a trarsparent grid
overlay on a 1:250,000 Army Map Service map is 8,510 feet.

5. The discharge of the mean annual flood is 4,900 cfs if interpolated
between the 8,000- and 9,000-foot altitude curves (fig. 4) or if
solved by the equation

@2.3:=0.1114-**H*4=0.111(800) -5 (8.51) %3+=4,900 cfs.
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6. The ratio of the 50-year flood to the mean annual flood is 1.85 (fig.
2).
7. The discharge of the 50-year flood is 4,900 X 1.85=9,060 cfs.

If the recurrence interval of a known flood is desired for the above
site, compute the ratio of the discharge of the flood to that of the
mean annual flood (4,900 cfs) and, using the computed ratio ss ordi-
nate, read the recurrence interval from the abscissa scale, figure 2,
curve C.

SPECIAL APPLICATION

Some of the large streams in the area covered by this report flow
through regions having diverse climate and physiographic char-
acteristics. These streams integrate floodflow characteristics of all
the area through which they flow and have flood-frequency relations
different from those of the smaller tributary streams. Curves defined
on the basis of flood-frequency regions and hydrologic areas are not
applicable to these streams, and separate treatment is necessary. The
streams may be placed in two categories: those for which a corposite
frequency curve (fig. 2) is applicable, whereas mean annual flood
curves are not, and those for which neither composite nor mean annual
flood curves are applicable.
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Streams in the first category are Belle Fourche River k=low Willow
Creek, Cheyenne River below Belle Fourche River, Niobr~ra River be-
low Bone Creek, James River, and Big Sioux River.
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Individual curves (fig. 8) showing the relation of the mean annual
flood to drainage area have been drawn for these streams. Flood
magnitudes for sites lying within the stream reaches can be deter-
mined as outlined under “Regional application,” except that values of
the mean annual flood are taken from figure 8.

Streams in the second category are Missouri River above Fort
Peck Reservoir and Yellowstone River below Yellowstone Laks. For
these rivers, families of curves (figs. 9, 10) were drawn showing the
relation of discharges for selected flood frequencies to drainage area.
Flood magnitudes for selected recurrence intervals at sites on these
rivers can be taken directly from the family of curves by first de‘ermin-
ing the drainage area for the site.

ILLUSTRATIVE PROBLEM

Assume that a frequency curve must be prepared for Yellowstone
River just downstream from Prior Creek at Huntley, Mont.
1. The drainage area for thissite is 12,840 square miles.
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FIGURE 8.—Variation of mean annual flood with drainage area on main stem of Belle
Fourche River below Willow Creek, Cheyenne River below Belle Fourche River. Niobrara
River below Bone Creek, James River, and Big Sioux River.
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2. As determined from figure 10, the magnitudes of floods having re-
currence intervals of 2.33, 10, 25, and 50 years at this site are
42,500, 60,000, 68,000, and 74,200 cfs, respectively.

8. Discharges determined in step 2 are then plotted against correspond-
ing recurrence intervals on suitable plotting paper to give the
flood-frequency curve. Plotting paper shown in figur> 2 is
satisfactory.

4. If the magnitude of a flood having a specific recurrence interval (25
years, for example) is desired, the value can be taken d‘rectly
from figure 10 as 68,000 cfs.

5. Recurrence intervals of known floods can be obtained by interpolat-
ing between curves in figure 10 or by using the peak dis~harge
of the flood in conjunction with the frequency curve plo‘ted in
step 3.

STREAMS AFFECTED BY REGULATION OR DIVERSION

Peak-flow records used to regionalize flood-frequency relations
should ideally be unaffected by regulation or diversion. Owing to
the paucity of peak-flow data completely unaffected by manmade
changes, records for many streams whose peak flows are affected to
a minor degree have been used in the analysis. Records for many
other streams could not be used because of the excessive effect of reg-
ulation and (or) diversion nor can regional frequency curves ke used
to predict probable peak flows on streams similarly affected without
first making allowances for manmade changes.

Peak flows for some of the large streams in the report area have
been materially affected throughout the period for which records
have been collected. As the effects of storage and diversion projects
have been gradually increasing over the years, it is not feasible to define
flood-frequency relations for either natural or affected conclitions,
nor can they be safely predicted from relations defined by smaller
tributary streams. Streams falling in this category are

Missouri River below Fort Peck Reservoir
Milk River below Battle Creek
Frenchman River

Bighorn River below Boysen Reservoir
Powder River below Clear Creek

Belle Fourche River above Indian Creek
Niobrara River above Bone Créek.
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DESCRIPTION OF THE AREA
RIVER BASINS

The area covered by this report is about 315,000 square miles and in-
cludes that part of the Missouri River basin above Siou~ City, Iowa.
The Missouri River is formed by the confluence of the Jefferson, Madi-
son, and Gallatin Rivers, which head in the Northern Rocky Mountain
province in southwestern Montana and northwestern V'yoming. It
flows generally north through Montana until entering the Great Plains
province near Great Falls; from this point it flows east through
Montana to the Montana-North Dakota State line where it turns south-
east and flows through North and South Dakota and northeastern
Nebraska and forms the boundry between southeastern {'outh Dakota
and northeastern Nebraska just upstream from Sioux City. The
principal tributary of the Missouri is the Yellowstone River which
drains about 70,000 square miles in northern Wyoming and southern
Montana and joins the Missouri River just east of the Montana-North
Dakota State line. Other major tributaries are the Marias and Milk
Rivers, draining northwestern Montana and extreme southern Canada;
the Cheyenne and White Rivers in South Dakota ; the Niobrara River
in northern Nebraska ; the James River in North and Sovth Dakota.

TOPOGRAPHY

The topography of the upper Missouri basin varies from the flat
terrain of the central lowlands in North and South I-kota to the
rugged peaks of the Rocky Mountains in the west. Altitudes range
from about 1,100 feet in the vicinity of Sioux City to over 13,000 feet
for some peaks in Wyoming. Many peaks in Wyoming and Montana
exceed 10,000 feet in altitude. Fenneman (1931) givs a detailed
description of the physiographic divisions in the basin.

The headwaters of the Missouri and Yellowstone Rivers drain the
rugged mountainous areas lying in the Northern and Middle Rocky
Mountain provinces and the Wyoming Basin province of the Rocky
Mountain system in western Montana and northwestern Wyoming.

About two-thirds of the report area, including the eastern two-
thirds of Montana, northwestern Wyoming, eastern North and South
Dakota, and northern Nebraska, is in the Great Plains province. This
area is characterized by broadly terraced river valleys, smoothly roll-
ing plains, and isolated mountains. The largest mountain range in
the area is the Black Hills in South Dakota. Spectacular examples
of stream erosion in the area are demonstrated by the “Radlands” be-
tween Cheyenne and White Rivers in South Dakota and badlands
along the Little Missouri River in North Dakota.



FLOOD-FREQUENCY ANALYSIS 13

The extreme eastern part of the area lies in the Central Lowlands
province and has little topographic relief. The drainage pattern in
the James and upper Big Sioux River basins, which comprise~ most
of this area, is poorly defined, and much of it does not contribute
directly to surface runoff. There are many closed basins in thi- area.

CLIMATE

Average annual temperatures in the report area are relatively low,
ranging from more than 45°F in the southeast to about 35°F at West
Yellowstone, Mont. There is a wide range in maximum and minimum
temperatures. Temperatures exceeding 100°F have frequently been
recorded in some localities. A low of —T0°F was recorded at Pogers
Pass in Montana on January 20, 1954.

Annual precipitation in the part of the report area in the Cantral
Lowlands and Great Plains decreases in a northwesterly direction
from about 25 inches in the vicinity of Sioux City, Iowa, to 16 inches
in the mid-Dakotas and ranges from about 16 to 12 inches over the
remainder of the area. No definite geographical pattern of variation
is evident except in the Black Hills in South Dakota where annual
precipitation is about 25 inches. Rainfall in the Rocky Movntain
part of the area varies greatly; heavier precipitation occurs at higher
altitudes. Rainfall in the Rocky Mountains ranges from less than 8
inches in the central Big Horn River basin to more than 30 inches in
the Big Horn Mountains and at high altitudes along the Continental
Divide in Wyoming and Montana.

Flood peaks in the western and northern part of the report area are
generally caused by snowmelt and usually occur from March tc June.
In the southeastern part of the area, flood peaks are most often caused
by rainfall either as general storms or as intense small-area thunder-
storms and may occur from spring through fall. Some of the greatest
floods have resulted from heavy rainfall on snow and frozen ground;
such a situation caused the great flood of June 1964 in northwestern
Montana.

FLOOD-FREQUENCY ANALYSIS

METHOD OF ANALYSIS

Methods used in analyzing data for this report are published in
Water-Supply Paper 1543—-A (Dalrymple, 1960). Peak discharge
data collected at a single point on a stream (a gaging station) are
used to define flood-frequency relations at the gaging station. These
point relations defined at many sites are then combined to defne re-
gional frequency relations which can be applied to both gaged and
ungaged sites over a broad area. Using data collected on many

219-848 O - 66 - 3
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streams of varying types and sizes of drainage basins in. the Missouri
River basin, two basic relations were defined : a composite curve show-
ing as ordinate the ratio of peak discharges to the mear annual flood
and asabscissa the recurrence interval in years and a curve showing the
relation between the mean annual flood and the physical characteristics
of the basin.

RECORDS USED

Peak data for 673 gaging stations on streams in the upper Missouri
River basin are included in this report. Records for only 347 of
these stations were used in the regional analysis. Record's for 13 other
stations were used to define flood-frequency relations fcr main stems
of Missouri and Yellowstone Rivers. In general, only records for
stations having 10 or more years of peak-flow record not materially
affected by regulation or diversion were used. Records for 80 crest-
stage partial-record gaging stations having less than 10 years record
were used to help define the mean-annual-flood relations for small
drainage basins.

FLOOD FREQUENCY AT A GAGING STATION
TYPES OF FLOOD SERIES

Flood-frequency data at a gaging station can be analsed either as
an annual flood series or as a partial-duration flood series. In the an-
nual flood series, only the highest peak discharge during each water
year (Oct. 1 to Sept. 30) is used. The partial-duraton series in-
cludes all peaks above a selected base. Although the annual flood
series does not take into consideration some high floods that are not the
highest for the year, it has the advantage of being a complete duration
series and is adaptable to mathematical analysis. The annual flood
series has been used for analysis in this report.

Langbein (1949) has shown by statistical principles that the two
methods give practically the same results for recurrence intervals of
10 years or more. The relation between the values in the two series
is shown in the following table:

Recurrence intervels, in years

Annual Partial- | Annual Partial-
flosd duration flood duration
series series geries geries

116 e 0.5 10.5 _— 10
158 o 1.0 | 205 e 20
2.00 _— 1.45| 505 oo 50
254 2.0 (1005 oo 100
852 . 5.0

The preceding table can be used to compute values for the partial-
duration series from curves shown in this report. Ther> is a distine-
tion in the meaning of “recurrence interval” between the two series.
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In the annual flood series, the recurrence interval is the average in-
terval of time within which a given flood will be equaled or exceeded
once as an annual maximum. In the partial-duration serios, the
recurrence interval is the average interval of time within which a
given flood will be equaled or exceeded once without regard to the
relationship to the water year or any other period of time.

FLOOD-FREQUENCY CURVES

A flood-frequency curve shows the relation between the annual peak
discharge and the recurrence interval. Data were plotted on a special
form based on the theory of extreme values (Powell, 1943). Recur-
rence interval is computed by the formula 7= (n+1)/m, where T is
the recurrence interval in years, n is the number of years of reco~d, and
m is the order number, beginning with the largest flood as nuraber 1.
The frequency curve for White River near Oacoma, S. Dak.,isskown in
figure 11. This curve is based on records for the period 1929-63 (35
years). The greatest flood during this period was 51,900 cfs. By
substituting this discharge in the formula given above, the recurrence
interval was computed as 7'=(85+1)/1=36 years. The recurrence
intervals for other annual peaks were computed in the same manner
and plotted against the corresponding discharge. A smooth curve was
fitted to the plotted points by visual inspection. This method gives
less weight to extreme values whose indicated recurrence intervels may
not be representative of thelong-term average.

From the definition given for recurrence interval in the annual flood
series, it is evident that the probability of occurrence of a flood of a
selected magnitude during a given year is the inverse of the recurrence
interval. Thus, a 10-year flood has a 10-percent chance of occurring
in any year, and a 50-year flood has a 2-percent chance of occurring in
any year. It should be emphasized that there is no implicatior that a
10-year flood will occur once every 10 years or that one 50-year flood
will occur every 50 years. The relations between selected recurrence
intervals and probability of occurrence during selected time perinds are
shown below.

Probability of a flood of indicated recurrence interval t eing
exceeded one or more times during indicated time perods
Recurrence interval of flood (years) -
‘'years)
10 25 50 100

10 . 0. 65 0. 928 0. 9948 0. 9997
25 e .34 .64 . 87 . 983
50 . .18 .40 . 64 . 87
100 . .10 .22 .40 . 63
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REGIONAL FLOOD FREQUENCY

To permit regional application of flood-frequency relations c'ofined
at individual gaging sites, flood-frequency curves have been combined
in two ways. First, the records were combined on the basis of similar-
ity of the slopes of the individual frequency graphs. This step c'ofined
a composite dimensionless curve representing the ratio of the discharge
of a flood of any frequency to that of an index flood (the mean snnual
flood). Secondly, a curve based on gaging-station records was de-
fined that shows the relation between the mean annual flood and signifi-
cant basin characteristics.

MEAN ANNUAL FLOOD

The mean annual flood is, by definition, a flood having a recurrence
interval of 2.33 years in the annual flood series. According to the
theory of extreme values, the arithmetic means of all the annual floods
has a value corresponding to the flood of a 2.33-year recurrence in-
terval. The mean annual flood is not seriously influenced by floods of
extreme magnitude; it is largely determined from floods of average
magnitude. The mean annual flood has been found to be a gooc' index
of geographical variation of floodflow and has been used as the index
flood in this report. It can be defined from a shorter period of record
than can floods of greater recurrence interval.

The mean annual flood for each of the 347 gaging stations used in
the regional analysis was computed. These data were graphically
correlated with drainage basin size as the independent variable. In
the mountainous areas of northern Wyoming and southern Montana,
the use of mean basin altitude as a second variable was found to
improve the correlation. On the basis of these correlations, 15 hydro-
logic areas were defined. These areas are outlined on plate 1, and
curves of relation are shown in figures 3-8. Mean annual floods used
to define areas 1-7 were adjusted to a standard period 1921-63. Those
used to define areas 8-15 were adjusted only to the period 1929-63
owing to the lack of long-term records in the eastern part of the report
area. Data from the 80 short-term crest-stage partial-record gaging
stations were used without time adjustment.

COMPOSITE FREQUENCY CURVES

The upper Missouri River basin has been divided into five homo-
geneous regions on the basis of the slopes of the individual frewuency
curves for all the 847 gaging stations used in the regional analysis
except the 80 short-term partial-record stations whose recorc's were
not long enough to define a definite slope. The five regions are out-
lined on plate 1. Before combining a group of stations into a region,
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a homogeneity test was made to determine whether the slope of the
individual curves differ more than might be expected in random sam-
pling. The composite frequency curves shown in figura 2 show the
relation of flood peaks to the mean annual flood in each of the five
regions. These curves were derived by computing ratics of floods to
the mean annual flood at recurrence intervals of 1.1, 1.5, 2.33, 5, 10,
25, and 50 years and by taking the median ratio at each recurrence
interval for each of the five regions.

SUMMARY

Curves presented in this report can be used to predict the magnitude
of floods having recurrence intervals from 1.1 to 50 years for streams
in the Missouri River basin above Sioux City, Iowa. Flcod-frequency
relations are for virtually natural conditions and are not applicable to
streams whose peaks are materially affected by rreulation or
diversion. The composite frequency curves (fig. 2) sould not be
extrapolated to recurrence intervals beyond 50 years nor should mean-
annual-flood curves (figs. 3-8) be extended above or below the ranges
in drainage basin sizes or mean altitudes indicated.

Both drainage basin size and mean altitude have been used as inde-
pendent variables in determining the mean annual flood in hydrologic
areas 6 and 7. Only drainage basin size has been used in other hydro-
logic areas. The geographical delineation of hydrologic areas
recognizes indirectly the effect of other variables.

FLOOD RECORDS AT GAGING STATIONfS AND
MISCELLANEOUS SITES

A summary of maximum known stages and discharges for the
673 gaging stations for which records are included in tlis report are
contained in table 1. Table 2 contains similar data for outstanding
floods at miscellaneous sites and at gaging stations having less than
5 years peakflow record through 1963. The data are listed in the
downstream order currently being used by the U.S. Geoloxical Survey.
The station numbers shown in table 1 are permanent reference num-
bers used in Geological Survey water-supply papers since 1958. The
station number and location of stations included in table 1 are shown
on plate 1. Because all stations are in Part 6-A, the profix denoting
the “Part” has been omitted. Sites for data listed in table 2 have
been numbered consecutively beginning with number 1 as the most
upstream site. The period of known floods is the period, in water
years, during which the listed peak is believed to be t“e maximum
and does not necessarily indicate that all the annual floods are known
for the period.
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Following the tables of maximum known floods is a compilation of
flood peaks for the 673 gaging stations given in table 1. A. brief
description of each gaging station is accompanied by a tabulation of
peaks. Both peak stages and discharges are usually given, but in
some places, only peak stage or discharge is given. Frequently the
peak stage for the year is caused by backwater from ice and occurson a
different day than the peak discharge. For such events, both peak
stage and discharge are given with date of corresponding occurrence.

Peak discharges, unless otherwise noted, are instantaneous peaks
expressed in cubic feet per second. The peaks are arranged by the
water year which begins October 1 and ends September 30 and is
identified by the year in which it ends; thus, a peak occuring ir Octo-
ber, November, or December 1949, would be given in the 1950 water
year. Peaks are generally given for period of record throug- 1963.
Annual peaks are given for 1964 in that area covered by the unprece-
dented flood of June 1964 in northwestern Montana and for short-
term crest-stage gages.

Underlines in the tables of peak stages and discharges heve the
following significance:

1. Line in “Water year” column mean a discontinuous record.

2. Line beginning at “Date” column and continuing througl “Dis-
charge” column means a change in site and datum.

3. Line in “Date” and “Discharge” column means a change in site
only.

4. Line in “Gage height” column means a change in datum.

5. No underlines are used for changes in site or datum if records have
been adjusted to present conditions.

Gaging-station records of less than 5 years in length, records on
irrigation or diversion ditches, and records for gaging staticns just
downstream from major reservoirs that have completely regulated
peak flows for the entire period of record are not included in this
report.
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MISSOURI RIVER MAIN STEM 59

110. Red Rock River at Kennedy Ranch, near Lakeview, Mont.
Location.--Lat 44°38', long 112°03', near center of sec.2, T.14 S., R.4 W., on

right bank at Kennedy Ranch, 4 miles upstream from Long Creek and 14 miles
northwest of Lakeview.

Drainage area.--323 sq mi.

Gage.--Recording. At site 1 mile upstream at different datum prior to Aug. 28,
1942. Datum of gage is 6,596.37 ft above mean sea level, unadJusted.

Stage-discharge relation.--Defined by current-meter measurements below 450 cfs
at former site and below 1,300 cfs at present site.

Remarks.--No winter records after 1842. Natural storage in Red Rock Lake.
iversions for irrigation of about 6,000 acres above gage. Peaks are princi-
pally from snowmelt. Only annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ?gég:? ofs year Date ?§é§2§ (efs)
1937 Apr. 28, 1937 3.52 964 1951 Apr. 23, 1951 3.96 640
1938 Apr, 27, 1938 3.92 1,030 1952 Apr. 30, 1952 5,24 1,360
1839 Apr. 19, 1939 3,56 820 13953 May 5, 1953 4.10 a715
1940 Apr. 14, 1940 3,00 590 1954 Apr. 19, 1954 ab5.4 -
Apr, 23, 1954 3.54 546
1941 Apr. 11, 1941 2,59 430
1942 Apr, 12, 1942 3.67 883 1956 Apr. 24, 1956 3,77 a596
1957 May 6, 1957 4.77 1,020
1945 May 4, 1945 3,99 681 1958 Apr. 30, 1958 3.77 a5g0
1959 Apr, 22, 1958 2.81 a352
1946 Apr. 21, 1946 4.75 961 1960 Apr. 8, 1960 b4.52 ¢S800
1947 May 2, 1947 4,28 a78l
1948 Apr, 30, 1948 4,41 as20 1961 Apr. 5, 1961 - ¢300
1949 Apr. 27, 1949 4,14 a726 1962 Apr. 27, 1962 - ¢ 900
1950 Apr. 22, 1950 4.30 781 1963 Apr. 20, 1963 3,20 486
1351 Apr. 15, 1951 | ab4.47 -

a Maximum recorded; might have been exceeded during periods of no winter reccrds.
b Backwater from ice.
¢ About.

SHEEP CREEK BASIN

135, Sheep Creek below Muddy Creek near Dell, Mont.
(Published as "Sheep Creek near Dell" in 1936)

Location.--Lat 44°39', long 112°47', in SWL sec.35, T.13 S., R.10 W., on left
bank 2 miles downstream from Muddy Creek and 6 miles southwest of Dell.

Drainage area.--280 sq mi.

Gage.--Recording prior to Oct. 1, 1953; crest-stage gage since 1960. Altitude
of gage is 6,530 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 270 cfs
and extended above by logarithmic plotting.

Remarks.--Diversions for irrigation of about 6,600 acres above station do not
materially affect peak flows. Peaks are principally from snowmelt. Base
for partial-duration series, 130 cfs. Only annual peaks are shown subse-
quent to 1953.

Peak stages and discharges

Gage Gage

Water Discharge Water Discharge

year Date ?g;g:; (cfs) year Date ?gég:g (cfs)

1946 af May 28, 1946 5.54 379 1947 May 12, 1947 4.57 177
June 24, 1946 4,78 229 June 3, 1947 4,94 233

June 9, 1947 5.66 349

1947 Mar. 18, 1947 £.5¢4 379 June 11, 1947 5.00 220
Mar. 22, 1947 5.46 359 June 21, 1847 4.98 229
Mar. 30, 1947 4.87 242 July 10, 1947 4.33 142
Apr. 15, 1947 5.36 329 Aug., 22, 1947 4.50 183
May 3, 1947 4.47 159

a Perliod May 24 to Sept. 30.



60 SHEEP CREEK BASIN

Peak stages and discharges of Sheep Creek below Muddy Creek near Dell, Mont.--Continued

Gage Gage
Water Date hegght Digcharge Water Date helght Di?c?arge
year (feet) efs year (£2et) ers
1948 Apr. 17, 1948 5.08 285 1951 Apr. 9, 1951 4.62 197
Apr. 18, 1948 5.03 276 Apr. 13, 1951 4,55 184
May 8, 1948 4.25 136 Aug. 4, 1951 4.82 234
May 18, 1948 4.40 161
May 20, 1948 4.75 224 1952 Apr. 6, 1952 4.54 179
June 3, 1948 4.58 193 Apr. 18, 1952 7.72 909
June 10, 1948 4.25 137 Apr. 25, 1952 4.94 270
June 22, 1948 4.95 266 May 4, 1952 4.82 217
June 26, 1948 4.69 219 May 21, 1952 4.34 163
July 3, 1948 4.27 146 June 20, 1952 5.50 380
Aug. 1, 1948 5.49 369 June 24, 1952 5.40 358
June 27, 1952 5.46 371
1949 Apr. 6, 1949 5.13 295
Apr. 12, 1949 6.02 477 1953 Apr. 23, 1953 4.95 258
May 17, 1949 5.16 291 May 29, 1953 4.35 148
May 21, 1949 5,31 321 June 2, 1953 5.23 313
June 6, 1949 4.55 183 June 7, 1953 4,90 249
1950 spr. 1, 1850 5.68 206 1960 Mar. 26, 1960 4.44 168
Apr. 7, 1950 4.93 257 1961 Apr. 4, 19861 3.98 84
Apr. 14, 1950 4,58 193 1962 Apr. 2, 1962 4.83 236
Apr. 17, 1950 4.38 158 1963 June 15, 1963 5.38 343

MISSOURI RIVER MAIN STEM
140. Red Rock River near Dell, Mont.

Location.--Lat 44°47', long 112°44', in NW% sec.20, T.12 S., R.9 W., on right
bank half a mile downstream from Sage Creek and 4% miles northwest of Dell.

Drainage area.--1,421 sq mi.
Gage.--Recording. Altitude of gage is 5,870 ft (by barometer).

Stage-discharge relation.--Defined by current-meter measurements below 600 cfs.

Remarks.--No winter records. Some regulation by Lima Reservoir (usable ca-
pacity, 84,050 acre-ft). Natural storage in Red Rock Lake. D'versions for
irrigation of about 35,000 acres above station. Regulation and diversions
materially affect peak flows. Only annual peaks are shown.

Peak stages and discharges

Gage Gege
Water Discharge Water Discharge
year Date | helght | IR | Sear e | (reety | Cers)
1943 July 28, 1943 2.84 206 1954 June 10, 1954 2,86 223
1944 June 9, 1944 4.85 1,480 1955 June 30, 1955 2.74 185
1945 Aug. 14, 1945 2.97 268
1956 Aug. 5, 1956 2.83 182
1946 May 28, 1946 3.26 449 1957 Sept. 7, 1957 2.77 188
1947 June 10, 1947 3.74 724 1958 Apr. 17, 1958 - a339
1948 May 20, 1948 3.26 438 1959 June 30, 1959 2,71 170
1949 Apr. 12, 1949 3.25 449 1960 July 9, 1960 2.82 194
1950 Apr, 2, 1850 3.42 562
1861 June 13, 1961 2,45 106
1951 Apr. 9, 1951 2.99 268 1962 July 14, 1962 2.88 231
1952 July 28, 1952 3.66 676 1963 June 15, 1963 2,92 284
1953 June 7, 1953 2.94 256

a Maximum daily.



HORSE PRAIRIE CREEK BASIN 61

150. Horse Prairie Creek near Grant, Mont.
Location.--Lat 45°00'50", long 113°13!30", in NEINW: sec.32, T.9 S., R.13 W.,

on Teft bank a quarter of 2 mile downstream from Bloody Dick Creek, 73 miles
west of Grant, and 174 miles west of Armstead.

Drainage area.--325 sq mi.
Gage.--Recording. Altitude of gage is 6,050 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below
1,100 cfs.

Remarks.--Diversions for irrigation of about 14,000 acres above station do not
materially affect peak flows. Peaks are principally from snowmelt. Base
for partial-duration series, 350 cfs.

Peak stages and discharges

Water Date hgiggt Discharge Water Date hggggt Digcharge
year (reet) (cfs) year (feet) (crs)
1946 May 28, 1946 4.60 a550 1950 June 12, 1950 4.18 532
June 14, 1950 4.186 526
1947 Mar. 15, 1947 16,15 - June 22, 1950 4.33 576
Mar. 17, 1947 4.58 585
May 11, 1947 6.14 1,240 1951 Mar, 22, 1951 - (c)
June 3, 1947 4.40 489 Apr. 2, 1951 4.25 533
June 11, 1947 4.39 489 May 13, 1951 4,36 568
June 21, 1947 3.91 360 May 31, 1951 4,99 782
June 5, 1951 4.53 624
1948 Apr. 17, 1948 5.16 828 June 18, 1951 3.65 355
May 7-8, 1948 3.78 417
May 30, 1948 5.96 1,140 1952 May 4, 1952 3.86 420
June 16, 1948 4.79 712 May 9, 1952 3.96 448
June 22, 1948 4.98 778 May 15, 1952 4.39 578
July 3, 1948 3.79 394 June 7, 1952 3.74 387
June 28, 1952 3.97 451
1949 May 17, 1949 4.97 774
May 31, 1949 4.26 539 1953 June 2, 1953 6.47 1,380
June 14, 1953 5.74 1,090
1950 June 7, 1950 5.07 810

a Maximum for period May to September.
b Backwater from ice.
¢ Not known; exceeded base discharge.

GRASSHOPPER CREEK BASIN
155. Grasshopper Creek near Dillon, Mont.

Location,--Lat 45°06'40", long 112°48'00", in SWiNWi sec.26, T.8 S., R.10 W.,
on left bank 1% miles upstream from mouth and 11 miles southwest of Dillon.

Drainage area.--348 sq mi,

Gage.--Nonrecording at site 1,000 ft downstream at different datum prior to
June 30, 1933, and 150 ft upstream at different datum Oct. 11, 194%, to
May 15, 1946. Recording at present site and datum May 16, 1946, to Sept. 30,
1961. Crest-stage gage since September 1961. Altitude of gage is 5,350 ft
{from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 600 cfs
at present site and extended above on basis of slope-area measurement at
1,870 cfs.

Remarks .--Diversions for irrigation of about 12,500 acres above station do not
materially affect peak flows. Peaks are principally from snowmelt. Base
for partial-duration series, 150 c¢fs. Only annual observed peaks are shown
prior to 1946.

Peak stages and discharges

Gage Gage

Water Discharge Water Date height Digcharge
year Date ?gigtg (cfs) year o (fegt) (efs)
1921 June 10, 1921 6.60 516 1927 June 12, 1927 6.2 355
1922 May 28, 1922 6,48 543 1928 May 13, 1928 6.10 327
1923 June 23, 1923 5.68 283 1929 June 18, 1929 5.45 172
1924 Apr. 13, 1924 5.05 120 1930 Apr. 25, 1930 5.08 90
1925 June 5, 1925 6.52 557

1931 Apr. 4, 1931 5.02 85
1926 July 8, 1926 5.52 197 1932 June 7, 1932 6.08 322

219-848 O - 66 - 6
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GRASSHOFPER CREEK BASIN

Peak stages and discharges of Grasshopper Creek near Dillon, Mont.--Continued

Water Date hgigzt Discharge || Water Date hgzgﬁt Disc?arge
year (feet) cfs year (feet) (cfs)
1933 June 10, 1933 5.36 170 1952 May 5, 1952 3.14 241
May 16, 1952 3,20 257
1946 May 29, 1946 2.78 160 June 28, 1952 2.85 190
1947 Mar. 16, 1947 a4.79 - 1953 June 3, 1953 4.51 719
Mar. 17, 1947 4.44 640 June 8, 1953 3.63 370
May 11, 1947 3,61 353 June 15, 1953 3.58 352
June 10, 1947 3.46 310
1955 June 30, 1955 3.39 c328
1948 Mar. 29, 1948 - b200
Apr. 3, 1948 3.11 234 1956 Mar. 24, 1956 6.47 1,870
Apr, 16, 1948 3.18 255 Apr. 11, 1956 2.93 154
May 8, 1948 3.09 228 May 28, 1956 4.49 679
May 22, 1948 4.01 559
May 30, 1948 4.27 623 1957 May 5, 1957 3.11 228
June 4, 1948 4.51 719 May 13, 1957 3,36 307
June 23, 1948 3.67 394 May 21, 1957 3.75 433
June 9, 1957 3.57 360
1949 Apr. 8, 1949 3.00 170 June 16, 1957 3,22 246
May 18, 1949 3.26 258 June 21, 1957 3.00 190
May 21, 1949 3.25 255
June 2, 1949 3.46 324 1958 May 25, 1958 2.99 208
June 9, 1949 2.90 165 June 1958 4.16 579
June 14,.1958 3.60 377
1950 Apr. 2, 1950 3.15 222 June 25, 1958 3.90 475
June 9, 1950 3.23 249
June 23, 1950 3.22 252 1960 Mar, 25, 1960 4,06 539
May 14, 1960 2.84 165
1951 Feb. 11, 1951 3.18 324 June 11, 1960 3,22 263
Mar, 22, 1951 4,11 559 June 16, 1960 2.78 151
Mar. 26, 1951 3.63 380
Apr. 5, 1951 2,93 168 1961 June 14, 1961 3,14 252
May 14, 1951 3.22 258
June 2, 1951 3.41 324 1962 Mar, 27, 1862 3.83 c450
June 7, 1951 3.38 314 1983 Feb. 3, 1963 a4,.61 c465
1952 Apr. 7, 1852 3.02 200

a Backwater from ice.

b About.
¢ Annual peak only.

Location.--Lat 45°06'59",

long 112°45'00",

MISSOURI RIVER MAIN STEM

160. Beaverhead River at Barratts, Mont.

in_SEL sec.19, T.8 S., R.9 W., on

left bank 1 mile upstream from Barratts, 13 miles downstream from Grass-
hopper Creek, and 81 miles southwest of Dillon.

Drainage area.--2,737 sq mi.
Gage.--Nonrecording prior to Oct. 18, 1934; recording thereafter.

gage is 5,268.00 ft above mean sea level, datum of 1929.

Stage- discharge relation.--Defined by current-meter measurements below
cfs

2,700

»

Datum of

Remarks.--Some regulation by Lima Reservoir (usable capacity, 84,050 acre-ft).

Diversions for irrigation of about 90,000 acres above station.
principally from snowmelt. Base for partial-duration serles, 800 cfs. Only

annual peaks are shown prior to 1935.

Peak stages and discharges

Peaks are

Gage Gave
Water Discharge Water Discharge
year Date ?;égﬁg (cfs) year Date ??;::g (cfs)
1908 June 20, 1908 6.1 3,720 1917 May 16, 1917 5,70 3,200
1909 June 10, 1909 3.25 1,510 1918 July 12, 1918 2.20 878
1910 Mar., 5, 1910 3.9 2,170 1919 Apr. 27, 1919 2.30 938
1920 May 17, 1920 Z.69 1,130
1911 June 21, 1911 2,75 1,340
1912 June 10, 1912 5.3 3,220 1921 June 17, 1921 4,20 2,070
18913 June 13, 1913 4.3 2,280 1922 May 28, 1922 4.77 2,360
1914 May 11,June 6, 3.15 1,440 1923 June 24, 1923 Z.90 1,200
1914 1924 Apr. 15, 1924 .39 912
1915 June 12, 1915 3.5 1,680 1925 June 5, 1925 3.50 1,670
1916 June 22, 1916 4,2 2,180 1926 Apr. 19, 1926 z.40 1,010




MISSOURI RIVER MAIN STEM 63
Peak stages and discharges of Beaverhead Rlver at Barratts, Mont.--Continued
Gage Gage
Water Discharge Water Discharge
year Date ?gég:; cfs year Date ??:g?g cfs
1927 June 12, 1927 3.30 1,550 1948 July 4, 1948 2.65 1,200
1928 Mar. 23, 1928 2.97 1,350
1929 June l7, 1929 2.40 1,010 1949 Apr. 12, 1949 2.42 1,060
1930 Apr. 9, 1930 1.84 702 May 22, 1949 2.86 1,330
June 2, 1949 2.68 1,220
1931 Apr. 8, 1931 1.50 835
1932 June 7, 1932 2.89 1,300 1950 Apr. 2, 1950 2.10 896
1933 May 18, 1933 2.87 1,300 June 9, 1950 2.66 1,100
1934 Mar. 3, June 8, 1.04 316 June 23, 1950 2.22 902
1934
1951 Feb, 12, 1951 2,38 1,000
1935 June 2, 1935 1.92 810 Mar. 22, 1951 2.86 1,270
Mar. 26, 1951 2.26 900
1936 June 3, 1936 2.29 962 Apr, 5, 1951 2.33 972
Aug. 12, 1936 3,00 1,360 May 14, 1951 2.10 806
June 2, 1951 2.77 1,210
1937 July 9, 1937 .95 398 June 7, 1951 2.55 1,080
1938 July 4, 1938 2.64 1,170 1952 Apr. 7, 1952 2.00 835
Apr. 20, 1952 2.37 1,040
1939 Mar. 21, 1939 2.76 1,250 Apr. 30, 1952 2.11 896
Mar. 26, 1939 2.39 1,060 May 5, 1952 2.05 862
May 24, 1939 3.86 1,880 May 16, 1952 2.57 1,150
June 27, 1952 3,09 1,460
1940 June 6, 1940 1.42 560
1953 June 4, 1953 3.63 1,710
1941 May 29, 1941 1.97 802 June 17, 1953 3.42 1,570
June 9, 1941 2.22 926
Aug. 12, 1941 2.28 976 1954 Dec., 25, 1953 al.64 -
Apr. 6, 1954 1.45 515
1942 Apr. 5, 1942 2.69 1,070
Apr. 12, 1842 2.86 1,160 1955 Dec. 30, 1954 a3.66 -
May 28, 1942 4.06 1,970 June 30, 1955 2.57 1,100
June 11, 1942 4.09 1,970
1956 Mar. 25, 1956 3.74 1,770
1943 Mar. 30, 1943 3.21 1,460 May 30, 1956 3.67 1,730
Apr. 4, 1943 2.39 1,000
June 3, 1943 3.38 1,570 1957 May 16, 1957 2.93 1,290
June 15, 1943 3.90 1,850 May 21, 1957 3.27 1,490
June 9, 1957 3.24 1,470
1944 June 5, 1944 2.48 1,060 June 17, 1957 3.34 1,530
June 10, 1944 5.80 3,060
June 28, 1944 5.00 2,540 1958 June 5, 1958 3.07 1,370
July 11, 1944 2.64 1,140 June 14, 1958 2.65 1,130
Aug. 4, 1944 2.38 1,000 June 25, 1958 2.55 1,070
1945 June 7, 1945 2.66 1,000 1959 June 29, 1959 2.83 1,240
1946 May 29, 1946 2,60 1,140 1960 Mar. 26, 1960 2.72 1,210
1947 Mar. 17, 1947 3.46 1,570 1961 Dec. 31, 1960 al,67 -
May 13, 1947 3.60 1,570 June 14, 1961 1.21 398
June 5, 1947 3.40 1,420
June 10, 1947 3.64 1,570 1962 May 22, 1962 2.23 900
June 6, 1962 2.55 1,060
1948 Apr. 19, 1948 2,82 1,300 June 17, 1962 2.34 940
May 9, 1948 2.21 940
June 5, 1948 4.18 2,150 1963 Feb, 7, 1963 2,64 1,180
June 17, 1948 3.13 1,490 June 9, 1963 3.29 1,500
June 23, 1948 3.61 1,780 June 23, 1963 2.98 1,330

a Backwater from ice.

BLACKTAIL CREEK BASIN

175. Blacktall Creek near Dillon, Mont.

Location. --Lat 45°03', long 112°33', in SEf sec.14, T.9 S., R.8 W., or left

bank 122 miles southeast of Dillon and 14 miles upstream from moutlr.

Drainage area.--312 sq mi.

Gage.--Recording.

Datum of gage 1s 5,667.59 ft above mean sea level, datum of
1929 (levels by Bureau of Reclamation)

Stage-discharge relation.--Defined by current-meter measurements below 370 cfs.

Remarks.--Diversions for irrigation of about 4,000 acres above station do not

materially affect peak flows.

annual peaks are shown.

Peaks are principally from snowmelt.

Only



64 BLACKTAIL CREEK BASIN

Peak stages and discharges of Blacktall Creek near Dillon, Mont.

Gage Grce

Water Discharge Water Discharge

year Date ?;;ggg (efs) year Date ?;§§2§ (cfs)

1946 June 7, 1946 2.30 218 1956 Mar. 7, 1956 a3.87 -

1947 Feb,14-28, 1947 83.31 - May 29, 1956 - 144
June 11, 1947 - 399 1957 Feb. 24, 1957 82.96 -

1948 June 22, 1948 2,75 378 June 7, 1957 - 236

1949 Feb. 11, 1949 a3.48 - 1958 Feb. 2, 1958 az2.92
May 21, 1949 - 226 June 3, 1958 - 208
1950 Feb, 14, 1950 a3.44 - 1959 Feb. 21, 1959 a2.85

June 25, 1950 - 159 June 28, 1959

- 156

1960 Feb. 24, 1960 a3.38 -

1951 Feb, 14, 1951 a2.77 - May 13, 1960 - 148
Mar. 21, 1951 - 130

1952 Feb. 26, 1952 a4.62 - 1961 Jan. 2, 1961 a3.02 -

June 25, 1952 - 169 June 10, 1961 - 71

1953 Jan. 4, 1953 a3.01 - 1962 Mar. 11, 1962 a?.95 -

June 20, 1953 - 304 June 17, 1962 - 145

| 1963 Peb, 4, 1963 a%.38 -

1955 June 17, 1955 2.17 166 June 9, 1963 - 157

a Backwater from lce.

MISSOURI RIVER MAIN STEM
182. Beaverhead River tributary No. 2 near Dillon, Mont.

Location.--Lat 45°19', long 112°32!, in NWi sec.13, T.6 S., R.8 W., at culvert
on State Highway 41, 9 miles northeast of Dillon.

Drainage area.--0.40 sq mi.
Gage.--Crest-stage gage. Altitude of gage is 5,300 ft (from topozraphic map).
Stage-discharge relation.--Defined by current-meter measurements below 5 cfs

and extended above on basis of computed flow through culvert using head as
indicated by crest-stage gage.

Remarks.--Only annual peaks are shown.
Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
Dat eigh
year e ?fegtg (cfs) year Date ?§i§§§ (efs)
1958 June 24, 1358 5.04 170 1961 June 12, 1961 0.36 2,5
1959 - - (a) 1962 - - (a)
1960 Mar. 19, 1960 .41 3 1963 Sept. 2, 19683 .30 2
a No evidence of flow during year.

185. Beaverhead River at Blaine, Mont.

Location.--Lat 45°23!, long 112°27!, in NWiSEL sec.22, T.5 S,, R.7 W., on left
bank at downstream side of brildge on St;tehHighway 41, 11% miles upstream
from Ruby River and 14% miles northeast of Dillon.

Drainage area.--3,619 sq mi.

Gage .--Nonrecording prior to June 29, 1951; recording thereafter. At bridge
half a mile upstream at different datum prior to Feb, 17, 1949. Altitude of
gage 1s 4,810 ft (by barometer).

Stage-discharge relation.--Defined by current-meter measurements below 2,200
cfs at former site and below 1,500 cfs at present site.

Remarks.--Some regulation by Lima Reservoir (usable capacity, 84,050 acre-ft).
Diversions for irrigation of about 115,000 acres above station. Only annual
peaks are shown.
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Peak stages and discharges of Beaverhead River at Blaine, Mont.
Gage

Gage

Water Discharge Water Discharge
year Date ?;ég:; (efs) year Date ??:ggg (cfs)

1936 Aug, 12, 1936 3.48 720 1951 Feb. 12, 1951 5,76 1,110
1937 Nov. 14, 1936 3.03 472 1952 June 28, 1952 6.47 1,440
1938 July 5, 1938 4.26 1,000 1953 June 10, 1953 6,17 1,240
1939 Mar. 27, 1639 4.15 1,170 1954 Nov. 29, 1953 5.05 714
1940 Feb. 8, 1940 a4.26 - 1955 July 1, 1955 4,62 587

Sept.29, 1940 860
1956 Nov. 20, 195§ a7.23 -
1941 June 10, 1941 4.09 1,090 Mar. 26, 1956 - 1,430

1942 Feb, 20, 1942 a4.86 18957 Jan. 11, 1857 a6.96

June 12, 1942 - 1,300 June 19, 1957 - 1,630
1943 Jan. 24, 1943 a5.20 - 1958 July 5, 1958 6.00 1,140

June 16, 1943 - 1,320 1959 Jan. 12, 1959 a6.58 -
1944 June 12, 1944 6.76 3,130 July 1, 1959 - 1,220
1945 (bj 3.51 620 1960 Mar, 27, 1960 6.38 1,370
1946 May 30, 1946 3.94 900 1961 Nov. 26, 1960 4.84 599
1947 June 12, 1947 5.25 1,710 1962 June 7, 1962 6.05 1,040
1948 June 26, 1948 5,75 2,180 1963 Feb. 8, 1963 7.05 1,430
1949 Apr. 8, 1949 5.80 1,100
1950 Sept.30, 1950 5.29 848

a Backwater from ice.
b Nov. 25-27, Dec. 5-7, 1944.

RUBY RIVER BASIN
190. Ruby River above Warm Springs Creek, near Alder, Mont.
Location.--Lat 44°59'40", long 111°57'50", in NWi sec.3, T.10 S., R.3 W., on

right bank 2% miles upstream from Warm Springs Creek and 24 miles scuth of
Alder.

Drainage area.--145 sq mi.

Gage .--Nonrecording at bridge 1 mile downstream at different datum pricr to
July 20, 1948; recording at present site and datum thereafter. Altitude of
gage is 6,200 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 640 cfs.

Remarks.--Peaks are principally from snowmelt. Base for partial-duration series,

cfs.
Peak stages and discharges
Gage Gage

Water Discharge Water Discharge
year Date ??:ggg (efs) year Date ??ég:g (efs)
1948 May 21, 1948 4,0 1,050 1950 June 11, 1950 3,02 635
1949 May 11, 1949 3.05 660 1951 May 23, 1951 3.08 588

May 17, 1949 3.34 776

May 22, 1949 2,73 632 1952 May 3, 1952 4.36 1,230

May 28, 1949 2.83 572 May 13, 1952 3,08 568

June 6, 1949 2.71 524 May 29, 1952 2,92 536

June 5, 1952 2.90 536

1950 May 17, 1950 3.01 531

May 23, 1950 3.07 554 1953 June 2, 1953 2.88 542

May 28, 1950 3.18 597 June 13, 1953 4,20 1,150

June 6, 1950 3.45 708 June 17, 1953 3.30 730
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195. Ruby River above reservoir, near Alder, Mont.

Location.--Lat 45°11', long 112°09', in SWiSWi sec.31, T.7 S., R.4 W., on left
bank at Puller Hot Springs, a quarter of a mile upstream from Cottonwood
Creek, 6 miles upstream from Ruby Dam, and 10 miles south of Alder.

Drainage area.--538 sq mi.

Gage.--Nonrecording at bridge 1,500 ft downstream at datum 5.2 ft lower prior
o Oct. 1, 1938; recording thereafter. At site 500 ft downstream at datum
0.5 £t lower Oct. 1, 1938, to Aug. 5, 1955. Datum of gage is 5,440.2 ft
above mean sea level (river-profile survey).

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Diversions for irrigation of about 3,000 acres above station do not
materially affect peak flows. Peaks are principally from snowmelt. Base
for partial-duration series, 560 efs.

Peak stages and dlscharges

Gage Gage
Water Discharge Water Discharge
year Date ?§é§2§ (cfs) year Date ??ig:g (efs)
1938 af May 29, 1938 3.86 940 1951 Jan, 28, 1951 b3.44 -
June 25, 1938 4.00 990 May 24, 1951 3.33 654
1939 May 5, 1939 3.29 645 1952 May 4, 1952 4.12 1,090
May 14, 1952 3.33 694
1940 May 13, 1940 3.33 668 June 6, 1952 3.22 644
1941 May 27, 1941 3.04 537 1953 June 2, 1953 3.17 623
June 8, 1953 3.17 623
1942 Apr. 22, 1942 3.28 680 June 14, 1953 4.12 1,090
May 27, 1942 4,15 1,140
June 8, 1942 3.95 1,020 1954 May 22, 1954 2.99 539
1943 May 30, 1943 3.09 575 1955 May 22, 1955 3.50 825
June 19, 1943 3.07 565 May 31, 1955 3.20 690
June 16, 1955 3.75 350
1944 May 15, 1944 3.12 610
June 9, 1944 3.34 730 1956 May 28, 1956 4,70 960
June 13, 1944 3.09 605
1957 May 12, 1957 4.34 811
1945 June 5, 1945 2,98 560 May 20, 1957 4,26 777
June 22, 1945 3.25 705 June 3, 1957 4,47 867
Aug. 3, 1945 3.49 805
13958 May 12, 1958 3.97 603
1946 Apr. 30, 1946 3.20 645 May 24, 1958 4.55 885
May 6, 1946 3.06 622
May 23, 1946 3.02 564 1958 June 7, 1859 5.05 1,140
May 28, 1946 3.26 668 June 10, 1959 4,57 895
June 6, 1946 3.41 735 June 14, 1959 4.70 960
1947 May 10, 1347 3.91 930 1960 Mar. 22, 1960 3.88 576
June 3, 1947 3.41 685 Mar. 27, 1960 4.17 706
June 10, 1947 4,42 1,210 Apr. 7, 1960 3.98 621
June 20, 1947 3.69 830 May 13, 1960 £.20 1,210
June 3, 1960 4.39 783
1948 Apr. 17, 1948 3.59 805
May 21, 1948 4,38 1,230 1961 May 27, 1961 4.05 644
June 24, 1948 3.3 640 May 30, 1961 3.97 608
19483 May 12, 1949 3.17 646 1962 Apr, 25, 1962 4,21 720
May 17, 1948 3.40 7585 May 10, 1962 4.15 698
May 22, 1948 3.09 610 May 21, 1962 3.94 603
May 29, 1949 3.02 579 June 4, 1962 4.22 729
June 11, 1962 4.10 675
1950 May 18, 1950 3.20 660
May 24, 1950 3.24 678 1963 May 25, 1963 4,07 662
May 28, 1950 3.28 696 June 5, 1863 4.00 634
June 7, 1950 3.63 800 June 10, 1963 3.97 626
June 12, 1950 3.14 633
June 25, 1950 3,17 646

a Perlod May 10 to Sept. 30, 1938.
b Backwater from ice.
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200. Ruby River at damsite, near Alder, Mont.
(Published as Ruby River near Alder, 1911, and Passamari River
near Alder, 1912-14)

Location.-~-Lat 45°14', long 112°07', in SBY sec.8, T.7 S., R.4 W., 1,500 ft
above damsite and 6 miles south of Alde;. ’ ’

Drainage area.--592 sq mi.

Gage.--Nonrecording. At site 2 miles upstream at different datum Apr. 28,
1911, to June 30, 1914. Altitude of gage is 5,300 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 720 cfs
at site used 1911-14 and below 550 cfs at last site used.

Remarks.--Diversions for irrigation of about 3,500 acres above station do not
materially affect peak flows. Peaks are principally from snowmelt. Only
annual peaks are shown.

Peak stages and discharges

Gage
Water & Discharge Wat Gage
Date height y:d ater Discharge
year (fegg) (efs) year Dete ?§2g2§ (efs)
1911 | Juned4,s, 1911 6.3 920 1935 | June 9, 1935 3,02 740
1912 May 31, June 3,1912 6.7 1,060 1936 Aug . 14;‘ 1936 8,00 1,800
1914 May 23, June 4, 6.4 935

1914

210. Ruby River near Alder, Mont.

Location.--Lat 45°17'30", long 112°06'00", in NWiNE; sec.28, T.6 S., R.4 W., on
Teft bank 200 ft upstream from highway bridge, 23 miles south of Alder,
3 miles downstream from Ruby River Reservoir, and 6 miles upstream from
Alder Creek.

Drainage area.--614 sq mi.

Gage.--Nonrecording prior to July 1946; recording thereafter. At site 1,200 ft
downstream at different datum prior to Apr. 28, 1932. At bridge 200 ft
downstream at different datum Apr. 28, 1932, to June 30, 1939. Altitude of
gage is 5,190 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 800 cfs
and extended above by logarithmic plotting.

Remarks.--Regulation by Ruby River Reservoir since 1937 (total capacity,
38,950 acre-ft). Diversions for irrigation of about 9,500 acres, of which
about 5,000 acres are below station. Regulation and diversions materially
affect peak flows. Only annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ?52523 (efs) year Date ??égtg (cfs)
1929 May 25, 1929 3.55 745 1949 Mar,22-25,1949 - 248
1930 Apr. 8, 1930 2.55 409 1950 June 25, 1950 3.52 470
1931 May 17, 1931 2.78 470 1951 Nov. 14, 1950 - 165
1932 Way 20, 1932 2.60 512 Jan. 31, 1951 az.95 -
1933 June 3, 1933 2.76 586 1952 May 9, 1952 3.36 386
] 1953 June 15, 1953 4.42 830
1935 July 9, 1935 2.58 530 1954 July 3, 1954 2.82 212
1955 June 17, 1955 3.98 554
1936 Aug.11,14, 1936 3.70 965
1937 May 10, 1937 1.58 204 1956 Dec. 30, 1955 a3.76 -~
1938 June 9, 1938 2.32 450 May 29, 1956 - 389
1939 May 7, 1939 2.64 510 1957 June 4, 1957 4.03 564
1958 Nov. 17, 1957 3.57 270
1947 June 11, 1947 5.35 1,380 1959 June 15, 1959 4.05 566
1948 May 31, 1948 4.85 1,080 1960 May 14, 1960 4.82 814
1949 Jan, 13, 1949 a3.88 -

a Backwater from ice.
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215. Ruby River at Laurin, Mont.
Location.--Lat 45°21', long 112°07', in SWiSEY sec.32, T.5 S., R.4 W., on right

bank 200 ft downstream from highway bridge in Laurin and three-quarters of a
mile upstream from Alder Creek,.

Drainage area.--650 sq mi.
Gage.--Recording. Altitude of gage is 5,045 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 670 cfs.

Remarks.--Flow regulated by Ruby River Reservolr (total capacity, 38,950
acre-ft). Diversions for irrigation of about 13,000 acres. Fvpass flow of
Clear Creek (secondary channel of Ruby River) not included in discharge.
Peak flows are materially affected. Only annual peaks are shown.

Peak stages and discharges

Gage Grge
Water Discharge Water Discharge
year e | Presey | (ers) | year ere | ey | (ere)
1947 June 11, 1947 6.43 980 1954 July 20, 1954 3.27 117
1948 June 5, 1948 5,64 737 1955 June 17, 1955 4.67 473
1949 Jan., 29, 1949 a3.88 -
Apr. 12, 1949 - 230 1956 Nov. 17, 1955 24.13 -
1950 June 25, 1950 4.57 442 May 29, 1956 - 250
1957 May 21, 1957 4.51 352
1951 Nov. 12, 1950 - 143 1958 Nov. 20, 1957 - 227
Jan., S, 1951 a3.86 - Nov, 21, 1957 a3,89 -
1952 May 9, 1952 4.38 382 1959 June 15, 1959 4.32 367
1953 June 16, 1953 5,05 568 1960 May 14, 1960 5.17 564

a Backwater from ice.

220. Ruby River below Ramshorn Creek, near Sheridan, Moat.
Location.--Lat 45°25', long 112°12', near east line of SWi sec.10, T.5 S.,

R.5 W., on downstream end of right abutment of highway bridge, half a mile
downstream from Ramshorn Creek and 3 miles south of Sheridan.

Drainage area.--843 sq mi.

Gage.--Nonrecording prior to Nov. 27, 1951; recording thereafter. Altitude of
gage 1s 4,890 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below
1,100 cfs.

Remarks.--Flow regulated by Ruby River Reservoir (total capaecity, 58,950
acre-ft). Diversions for irrigation of about 15,000 acres above station.
Peak flows are materially affected. Only annual peaks are shown.

Peak stages and discharges

Gage Gege

Water Discharge Water Discharge
year Date ?gig:g cfs year Date ??ig:g (cfs)
1947 June 14, 1847 6.32 1,340 1951 Aug. 28, 1951 2.89 262
1948 June 4, 1948 5.62 1,050 1952 June 7, 1952 3.96 472
1949 Oct. 30, 1948 3.25 338 1953 June 16, 1853 4.a8 763
1950 June 25, 1950 4,07 501
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230. Ruby River near Twin Bridges, Mont.
Location.--Lat 45°30'30", long 112°19'50", in NEkNW sec.10, T.4 8., R.6 W., on

right bank at upstream side of county bridge, 1% miles upstream fron mouth
and 22 miles south of Twin Brildges.

Drainage area.--935 sq mi.

Gage.--Nonrecording at different datum prior to June 30, 1943; recording there-
after. Altitude of gage 1s 4,670 ft (by barometer).

Stage-discharge relation.--Defined by current-meter measurements below
cfs.

s

Remarks.--Some regulation by Ruby River Reservolr (total capacity, 38,950
acre-ft). Diversions for irrigation of about 28,500 acres. Peak flows are
materially affected. Only annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ?gig:; cfs) year Date ?;ig:g (efs)
1942 Jan. 9, 1942 a4.0 - 1955 January 1955 a5.56 -
June 12, 1942 - 1,040 June 19, 1955 - 473
1943 Jan,29,30, 1943 a2.60 -
June 21, 1943 - 466 1956 May 30, 1956 4.87 475
1957 June 9, 1957 5.86 754
1947 June 12, 1947 6.89 1,500 1958 Jan, 8, 1958 a6,40 -
1948 June 4, 1948 6.84 1,470 June 25, 1958 - 536
1949 Mar., 23, 1949 4.35 395 1959 Jan, 3, 1959 a5.74 -
1850 Dec. 16, 1949 ab.77 - June 27, 1959 - 524
June 26, 1950 - 547 1960 Jan. 22, 1960 a5,50 -
May 15, 1960 - 637
1951 Oct. 6, 1950 - 294
Feb, 1, 1951 a5.40 - 1961 Deec. 10, 1960 a4.98 -
1952 Jan. 2, 1952 a5.95 - July 6, 1961 - 262
June 7, 1952 - 839 1962 Jan, 25, 1962 a6.22 -
1953 June 19, 1953 5.65 903 June 17, 1962 - 779
1954 Nov. 26, 1953 - 235 1963 June 22, 1963 6.61 944
Jan. 21, 1954 ab.72 -

a Backwater from Ice.

BIG HOLE RIVER BASIN
235. Blg Hole River near Jackson, Mont.

Location.--Lat 45°14'20", long 113°27'30", in NWiNWi sec.9, T.7 S., R.15 W., on
right bank 1 mile downstream from Pioneer Creek and 9 mliles southwest of

Jackson.
Drainage area.--44.0 sq mi.
Gage.--Nonrecording at site 100 ft upstream at datum approximately 1.0 ft

igher prior to June 20, 1948; recording at present site and datum there-
after. Altitude of gage 1is 6,370 ft (by barometer).

Stage-discharge relation.--Defined by current-meter measurements below 500 cfs
and extended above by logarithmic plotting.

Remarks.--Natural storage in lakes at headwaters. No winter records after
1951. Peaks are principally from snowmelt. Base for partial-duration
series, 120 cfs.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ?g:ﬁ%& (efs) year Date ?gég%g (cfs)
1948 May 29, 1948 4.45 938 1950 June 12, 1950 2.95 214
June 22, 1950 4.41 520
1949 Apr., 29, 1949 - 140 July 2, 1850 3.26 281
May 16, 1949 3.64 352 July 11, 1950 2.78 178
May 30, 1949 3.22 273
June 8, 1949 3.11 250 1951 May 12, 1951 3.17 271
May 24, 1951 3.70 377
1950 Apr. 14, 1950 - (a) June 17, 1951 3.62 361
May 23, 1950 2.78 178 July 4, 1951 2.97 227
June 7, 1950 3.24 277
a Unknown; probably exceeded base discharge.
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Peak stages and discharges of Big Hole River near Jackson, Mont.--Continued
Gage Gage
Water Discharge Water Discharge
year Date ?;:gzg (efs) year Date ??éggg (cfs)
1952 May 3, 1952 3.04 234 1953 May 20, 1953 2.66 145
May 14, 1952 3.07 241 June 2, 1953 5.48 313
June 7, 1952 3.79 381 June 14, 1953 4.17 465
June 21, 1952 2.63 149 June 19, 1953 4.33 484
June 24, 1952 2.72 166 July 1, 1953 3.33 283

240. Miner Creek near

Jackson, Mont.

Location.--Lat 45°20', long 113°33', in SW: sec.3, T.6 S., R.16 V., on right
bank 1 mile downstream from Miner Lake, 7 miles southwest of Jackson, and
7% miles upstream from mouth.

Drainage area.--17.6 sq mi.

Gage .--Recording.

Altitude of gage 1s 6,960 rt (by barometer).

Stage-discharge relation.--Defined by current-meter measurements below 300 cfs.

Remarks.--Natural storage in Miner Lake.

Peaks are principally from snowmelt.
Base for partial-duration series, 80 cfs.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ??;ggg (efs) year Date ??ég:§ (cfs)
1948 May 29or June 3, 3.34 a300 1951 May 24, 1951 3.02 248
1948 May 28, 1951 2.92 231
June 16, 1951 3.04 250
1949 Apr. 29, 1949 1.83 87 July 5, 1951 2.39 150
May 14, 1949 2.74 207 July 20, 1951 1.95 93
May 29, 1949 2.51 182
June 11, 1949 2.49 178 1952 Apr. 8, 1952 a3.17 -
May 4, 1952 2.36 153
1950 Apr. 14, 1950 - (b) May 14, 1952 2.40 158
May 24, 1950 2.18 133 June 5, 1952 3.02 248
May 28, 1950 2.18 132 June 22, 1952 2.13 123
June 6, 1950 2.74 210 June 25, 1952 2.20 132
June 12, 1950 2.28 139
June 22, 1950 3.47 336 1953 May 19, 1953 2.11 104
July 2, 1950 2.69 208 June 2, 1953 2.87 204
July 11, 1950 2.24 142 June 13, 1953 3.57 310
June 18, 1953 3.50 299
1951 Apr. 7, 1951 3.08 (b) June 23, 1953 2.84 200
May 14, 1951 2.38 150 July 1, 1953 2.72 183

a About; maximum for period May 24 to Sept. 30.
b Not known; probably exceeded base discharge.

Location.--Lat 45°39', long 113°43', in SWi

245, Trail Creek near Wisdom, Mont.

sec.16, T.2 S., R.17 W., on left

bank 100 ft downstream from Runaway Creek, 4 miles upstream from Ruby Creek,
and 13 miles west of Wisdom.

Drainage area.--71.4 sq mi.

Gage .--Recording.

Altitude of gage 1s 6,250 £t (by barometer).

Stage-discharge relation.--Defined by current-meter measurements below 850 cfs.

Remarks.--No winter records collected after 1951.

snowmelt. Base for partial-duration series, 200 cfs.

Peaks are principally from
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Peak stages and discharges of Trail Creek near Wisdom, Mont.
GQage Gage
Water Discharge Water Discharge
Date height Date height
year (feet) (cfs) year (feet) cfs)
1948 - 4.27 a694 1951 May 12, 1951 4.62 779
May 24, 1951 4,57 765
1949 Apr. 29, 1949 3,07 405 June 5, 1951 3.06 379
May 15, 1949 4.90 858 June 13, 1951 2.89 332
1950 Apr, 3, 1950 2,64 288 1952 Apr. 29, 1952 4.42 725
Apr. 15, 1950 2.56 267 May 14, 1952 4.47 739
Apr. 18, 13850 2.80 277 May 26, 1952 4.16 655
May 18, 1950 3.58 524
May 24, 1950 3.93 601 1953 May 7, 1983 2.78 219
June 7, 1950 4,28 689 May 20, 1953 3.85 493
June 17, 1950 4.27 686 June 2, 1953 5,89 1,070
June 13, 1953 5.47 973
1951 Apr, 29, 1951 2,51 254

a Annual peak only.

255. Big Hole River near Melrose, Mont.

Location.--Lat 45°32', long 112°42', in SWi sec.34, 7.3 S., R.9 W., on left
bank at downstream side of bridge on Interstate Highway 15 and U.S. High-
way 91, an eighth of a mile downstream from Rock Creek and 7 miles south of
Melrose.

Drainage area.--2,476 sq mi.

Gage .--Recording prior to June 14, 1927, and since Sept. 30, 1931; nonrecording
July 17, 1927, to Sept. 30, 1931. At site 13 miles upstream at different
datum prior to Oct. 1, 1931. Datum of gage is 5,032.87 ft above mea~ sea
level, datum of 1929 (levels by Bureau of Reclamation).

Stage-discharge relation.--Defined by current-meter measurements below 8,000
cfs at former site and below 14,000 cfs at present site.

Remarks.--Diversions for irrigation of about 136,000 acres above station do not
materially affect peak flows. Peaks are principally from snowmelt. Base
for partial-duration serles, 3,400 cfs.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ??:g:g (cfs) year Date ?;ig:g (cfs)
1924 May 19, 1924 6.00 4,600 1937 May 20, 1937 3.43 2,390
1925 May 23, 1925 6.42 5,710 1938 Apr. 19, 1938 4.89 5,590
June 5, 1925 7.05 6,960 May 3, 1938 4,18 3,920
June 23, 1925 5,91 4,770 May 30, 1938 5.73 7,170
July 3, 1938 6.39 8,760
1926 Apc. 12, 1926 5.38 3,880
Apr. 19, 1926 5.10 3,460 1939 Apr. 14, 1939 3.99 3,700
May 6, 1939 5.00 6,290
1927 June 14, 1927 14.0 a23,000 May 25, 1939 4.43 5,200
1928 May 26, 1928 7.6 9,230 1940 May 28, 1940 3.96 3,380
1929 June 19, 1929 6.38 b7,100 1941 May 29, 1941 4.28 3,910
June 7, 1941 4.82 5,200
1930 Apr. 9, 1930 5.70 05,690
1942 Apr. 12, 1942 6.19 8,990
1931 June 5, 1931 3.60 b2,160 Apr. 22, 1942 4.12 4,120
May 14, 1942 3.99 3,700
1932 June 17, 1932 4.88 6,290 May 27, 1942 7.72 12,500
June 10, 1942 6.83 10,100
1933 June 5, 1933 5.95 8,550
1943 Apr. 10, 1943 4,32 4,120
1934 Apr. 25, 1934 3.95 3,380 May 31, 1943 6.47 9,500
June 22, 1943 6.26 8,910
1935 June 3, 1935 4.16 3,920
June 13, 1935 4,47 4,520 1944 May 20, 1944 4.16 3,550
June 11, 1944 5,99 7,830
1936 Apr. 15, 1936 5,37 6,790 June 29, 1944 4.79 4,940
Ap~. 25, 1936 5.10 6,070
May 16, 1936 4.94 5,710 1945 June 8, 1945 4.61 4,490
June 4, 1936 5.50 7,030 June 27, 1945 4.46 4,270

a Annual peak only; result of fallure of Wise River Reservoir dam.
b Annual peak only (observed).
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Peak stages and discharges of Big Hole River near Melrose, Mont.--Continued

Gage Gage
Water Discharge Water 5 Discharge
year Date ?gég?g (cfs) year Date ?gégﬁg (cfs)
1546 May S, 1646 4,63 4,600 1556 Apr. 23, 1556 4,72 4,680
May 30, 1S46 5.16 5,750 May 12, 1§56 4.36 3,500
May 27, 1956 7.18 11,800
1947 Apr. 20, 1547 4,44 4,240 June 18, 1§56 4,35 3,880
May 10, 1547 7.45 13,600
June 11, 1647 5.17 5,630 1857 May 21, 1857 6,13 8,540
June 5, 1§57 5.71 7,410
1548 Apr, 18, 1548 6.5 S, 500
June 3, 1548 7.76 14,100 1958 May 13, 1S58 4,84 4,600
July 4, 1648 4.0 3,810 May 25, 1S58 6.05 8,270
June 6, 1S58 5.48 6,740
194S Apr., 1S, 184S 4.91 5,430 June 13, 1S58 5.34 6,420
Apr. 25, 164§ 4.61 4,680 June 25, 1958 4.30 4,050
May 17, 194S 5.78 7,760
June 2, 164S 5.88 8,040 1858 Apr., 16, 1859 - (c)
May 18, 1959 4.04 3,500
1550 June 22, 1950 6.16 8,860 June S, 1S5S 5.83 7,800
June 16, 1S5S 5.44 6,500
1651 Apr. §, 1951 4.33 3,810 June 27, 195$ 4.80 5,300
Apr, 13, 1651 4,13 3,400
May 13, 1851 5.66 6,670 1660 Mar, 28, 1960 5.17 6,180
May 25, 1951 5.80 7,060 Apr, 5, 1960 4.59 4,710
June 16, 1951 5.01 5,120 Apr. 7, 1960 4.40 4,250
May 13, 1860 4,53 4,760
1952 Apr. 20, 1952 5.75 7,680 June 5, 1960 4.99 5,840
May 17, 1952 5.62 7,320
June 27, 1952 4.01 3,540 1961 May 30, 1961 4.88 5,350
June 13, 1961 4.92 5,450
1953 June 4, 1853 7.02 11,500
June 14, 1953 6.57 9,490 1962 Apr. 17, 1962 4.94 5,500
May 22, 1962 4.74 4,920
1954 May 21, 1954 5,11 5,710 June 4, 1962 4.60 4,470
June 12, 1954 4.32 35,960 June 15, 1962 5.17 5,950
June 28, 1954 5.01 5,580
1963 June 5, 1963 5.57 7,200
1955 May 23, 1955 4,29 3,760 June 24, 1963 5.08 6,020
June 16, 1955 5.37 6,240
July 2, 1955 4,57 4,350

¢ Unknown; probably exceeded base discharge.

260. Birch Creek near Glen, Mont.
Location.--Lat 45°22'45", long 112°47'50", in SELSEL sec.23, T.5 S., R.10 W.,

on left bank 2% miles downstream from Sheep Creek and 8 miles southwest of
Glen.

Drainage area.--36.0 sq mi.

Gage.--Recording. At site 1% miles upstream at different datum prior to
Nov. 16, 1949. Altitude of gage is 5,860 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 160 cfs.

Remarks.--Some regulation at lakes in headwaters. Water divertei from Willow
reek basin into Birch Creek above station materially affects peak flows.
Peaks are principally from snowmelt. Only annual peaks are sown.

Peak stages and discharges

Gage Qage
Water Discharge Water Discharge
year Date ?gégﬁg (cfs) year Date ?;:g:g (cfs)
1946 May 28, 1946 3.26 90 1956 June 6, 1956 - 246
1947 June 18, 1947 3.42 140 1957 Nov. 17, 1956 a3.97 -
1948 Dec. 12, 1947 a4,75 - June 6, 1957 - 200
June 3, 1948 - 175 1958 Mar., 12, 1958 a4,.41 -
1949 Dec., 9, 1948 a4.14 - May 23, 1958 - 228
May 16, 1949 - 139 1959 Mar. 14, 1959 a4.48 -
1950 | Mar. 13, 1950 ad.09 - June 16, 1959 - 180
June 22, 1950 - 206 1960 Nov. 15, 1959 a5.33 -
June 3, 1960 - 130
1951 June 16, 1951 3,25 144
1952 June 7, 1952 3.32 173 1961 May 26, 1961 4.13 -
1953 June 13, 1953 3.65 223 June 12, 1961 - 195
1962 June 16, 1962 - 147
1955 June 29, 1955 3.71 166 Aug. 10, 1962 4.43 -
1963 June 14, 1963 4,51 -
1956 Jan. 30, 1956 a4,50 - June 21, 1963 - 362

a Backwater from ice. b Maximum daily discharge.
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265. Jefferson River near Twin Bridges, Mont.

73

Location.--Lat 45°36'50", long 112°19'45", in SELSWi sec.34, T.2 S., R.6 W., on
left bank 250 ft upstream from private bridge, an eighth of a mile upstream
from Hell Canyon Creek, 4 miles downstream from confluence of Beaverhead and
Big Hole Rivers, and 5 miles north of Twin Bridges.

Drainage area.--7,632 sq mi.

Gage.--Nonrecording at site 250 ft downstream at datum 4.46 ft lower August
1940 to September 1943; recording at present site and datum since October

1957,
Stage-discharge relation.--Fairly stable at high flows.

Altitude of gage 1s 4,560 ft (from topographic map).

Defined by current-

meter measurements below 11,000 cfs at former site and below 7,900 cfs at
present site.

Remarks.--Diversions for irrigation of about 300,000 acres above station. Some
regulation by Lima Reservoir (usable capacity, 84,050 acre-ft) and Ruby
River Reservoir (total capacity, 38,950 acre-ft).
tions do not materially affect peak flows.

Diversions and regula-
Peaks are principally from snow-

melt. Only annual peaks are shown.
Peak stages and discharges
Gage Gage
Water Discharge Water Iischarge
Dat
year € ?;gggg (cfs) year Date ?géggg (cfs)
1942 May 28, 1942 12.53 13,200 1960 Mar. 29, 1960 - 6,270
1943 June 1, 1943 11.94 10,200
1961 June 13, 1961 5.89 5,460
1958 May 27, 1958 7.04 8,140 1962 June 16, 1962 6.42 6,820
1959 June 10, 1959 6.94 8,040 1963 Feb. 4, 1963 a7.28 -~
1960 Jan, 18, 1960 a6.31 - June 25, 1963 = 8.240

a Backwater from ice.

270. Jefferson River near Silverstar, Mont.

Location.--Lat 45°39', long 112°18', in SWi sec.23, T.2 S., R.6 W., on righway
bridge half a mile west of Ironrod, 4 miles southwest of Silverstar, and
7 miles downstream from confluence of Beaverhead and Big Hole Rivers.

Drainage area.--7,683 sq mi.
Gage.--Nonrecording.

Stage-discharge relation.--Defined by current-meter measurements below

Altitude of gage is 4,550 ft (by barometer).

14,000 cfs.

Remarks.--Diversions for irrigation of about 300,000 acres above statior.
Base for partial-duration series,

Peaks are principally from snowmelt.

4,000 cfs.
Peak stages and discharges
Gage Gage
Water Discharge Water Ilscharge
year Date ??:ggg of's year Date ?giﬁtg (cfs)
1911 June 16, 1911 6.4 9,280 1916 June 23, 1916 7.7% 13,500
1912 June 15, 1912 7.9 13,400 1921 June 11, 1921 7.8 13,500
1913 Apr. 16, 1913 5.6 7,260 1922 May 8, 1922 5.2 6,220
May 13, 1913 6.1 8,610 May 27, 1922 7.1 11,400
May 30, 1913 8.5 15,600 June 11, 1922 7.8 13,500
June 15, 1913 9.0 17,100 June 17, 1922 7.5 12,600
June 29, 1913 6.1 8,610
1923 May 29, 1923 5,65 7,400
1914 May 11, 1914 4.9 5,440 June 14, 1923 5.20 6,220
May 24, 1914 5.75 7,660 June 27, 1923 5.70 7,530
June 6, 1914 6.25 9,030
1924 May 19, 1924 4.80 5,240
1915 Apr. 22, 1915 4.4 4,320
May 2, 1915 4.5 4,550 1925 May 24, 1925 5.60 7,260
May 21, 1915 4.7 5,010 June 6, 1925 6.20 8,890
June 7, 1915 5.1 5,970 June 23, 1925 5,40 6,730
June 15, 1915 5.6 7,260
July 11, 191§ 5.1 5,970 1926 Apr. 20, 1926 4,65 4,900
1916 May 7, 1916 5.55 7,120 1927 Apr. 30, 1927 5.10 5,970
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Peak stages and discharges of Jefferson River near Silverstar, Mont,--Continued

Gage Grge
Water Discharge Water Discharge
year Date ?g:z?g (cfs) year Date ?gig?g (cfs)
1927 May 20, 1927 5.30 6,470 1834 May 11, 1934 3.98 3,410
June 15, 1927 10.0 a20,300
1935 June 14, 1935 4.70 4,960
1928 Apr. 28, 1928 5.40 9,730
May 13, 1928 7,10 11,400 1936 Apr. 16, 1936 4.80 5,200
May 28, 1928 6.80 10,600 Apr. 20, 1936 4.80 5,200
Apr. 25, 1936 5.20 6,210
1929 Apr. 30, 1929 4.40 4,550 May 16, 1936 5.20 6,210
May @26, 1929 4.80 5,480 June 5, 1936 5.47 7,000
June 19, 1929 5.80 8,070
1937 Mar. 6, 1937 b5.50 -
1930 Apr, 10, 1930 5.40 7,480 May 8, 1937 3.39 2,080
Apr. 26, 1930 4,20 4,210
1938 May 30, 1938 5.50 6,730
1931 Apr., 14, 1931 3.40 2,460 June 25, 1938 4.90 5,200
July 4, 1938 7.50 12,400
1932 May 15, 1932 4,20 4,210
May 23, 1932 4.80 5,700 1839 Apr. 5, 1939 4,50 4,350
June 8, 1932 5,20 6,700 May 6, 1939 5.00 5,470
June 19, 1932 5.30 6,960 May 24, 1939 4,95 5,360
1933 June 11, 1933 6.1 9,130

a Affected by fallure of Wise River Reservoir,
b Backwater from ice.

FISH CREEK BASIN
277. Flsh Creek near Silverstar, Mont.

Location.--Lat 45°46', long 112°15', in NWi sec.8, T.1 S., R.5 W., at bridge on
county road, 6 miles north of Silverstar.

Drainage area.--39.5 sq mi.
Gage.--Crest-stage gage. Altitude of gage is 4,800 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 100 cfs.

Remarks.--Peaks are principally from snowmelt. Only annual peaks are shown.
Peak stages and discharges

Gage Grge
Water Discharge Water Discharge
1
year Date ?gig:g (cfs) year Date ?geggg {cfs)
1959 June 6, 1959 1.15 166 1962 June 3, 1962 0.95 115
1960 May 13, 1960 .91 105 1863 June 11, 1963 1.16 141
1961 Apr, 4, 1961 1.13 160

PIPESTONE CREEK BASIN
285. Little Pipestone Creek near Whitehall, Mont.
Location.--Lat 45°50', long 112°17!', in NE% sec.13, T.1 N., R.6 W., 500 ft down-
T stream from Rader Creek and 9 miles west of Whitehall.
Drainage area.--30.7 sq mi.

Gage.--Nonrecording. At different datum prior to Oct. 1, 1938. Altitude of
gage 1s 4,820 ft (by barometer).

Stage-discharge relation.--Defined by current-meter measurements below 40 cfs.

Remarks.--Diversions for irrigation of about 250 acres do not materially affect
peak flows. Peaks are principally from snowmelt. Only annual peaks are

shown.
Peak stages and discharges
Qage Gage

Water Discharge Water t eight Discharge
year Date ??égg; (cfs) year Date ?fegt) (cfs)
1935 July 4, 1935 2.30 74 1938 July 1, 1938 3.0 175

1938 Mar., 19, 1939 1.22 1z.2
1836 June 25, 1936 1.10 8.8 1940 May 4, 1940 .87 7.7
1937 Apr. 20, 1937 1.05 7.2




UNNAMED BASIN 75

303. Jefferson River tributary No. 2 near Whitehall, Mont.

Location.--Lat 45°53!, long 111°59', in SEf sec.33, T.2 N., R.3 W., at culvert
on State Highway 281, 6 miles east of Whitehall.

Drainage area.--4.50 sq mi.
Gage .--Crest-stage gage. Altitude of gage 1s 4,330 ft (from topographic map).

Stage-discharge relation.--Defined by computation of flow through culvert using
head as Indicated by crest-stage gage.

Remarks.--Only annual peaks are shown.
Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ??:g:g (cfs) year Date ?§i§2§ (efs)
1958 June 24, 1958 4,45 169 1961 Sept.11, 1961 1.32 34
1959 Apr. 6, 1959 2.37 71 1962 - - (a)
1960 - - (a) 1963 Feb. 2, 1963 1.38 39

a No evidence of flow during year,

BOULDER RIVER BASIN

305. Boulder River above Rock Creek, near Basin, Mont.
(Published as "at CCC camp, near Bernice" April to September 1933)

Location.--Lat 46°15'10", long 112°30'10", in SW} sec.20, T.6 N., R.7 W., on

left bank half a mile upstream from Rock Creek, 2 miles upstream from
Thunderbolt Creek, and 12 miles west of Basin.

Drainage area.--19.4 sq mi.
Gage.--Recording. Altitude of gage 1s 6,260 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 270 cfs.

Remarks.--Peaks are principally from snowmelt. Base for partial-duration
series, 50 cfs.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ??ig:g (cfs) year Date ?géggg (cfs)
1947 June 10, 1947 2,84 al43 1952 May 15, 1952 2.38 100
. June 6, 1952 1.93 50
1948 Apr. 22, 1948 - §b§
Apr, 30, 1948 - b 1953 May 26, 1953 2,16 70
May 19, 1948 3.72 582 May 30, 1953 2.62 128
June 3, 1948 3.12 253 June 3, 1953 3.39 334
June 9, 1948 2.60 110 June 8, 1953 3.34 285
June 11, 1948 2.88 170
1955 May 8, 1955 c2.88 -
1949 Apr. 27, 1949 2.13 54 May 12, 1955 2.70 8l12
May 15, 1949 2.16 62 May 20, 1955 2.40 78
May 28, 1955 2.20 62
1950 May 16, 1950 2.50 95 June 17, 1955 2.10 54
May 19, 1950 2.42 85 June 30, 1955 2.08 52
May 21, 1950 2.22 64 July 5, 1955 2.08 52
May 28, 1950 2.10 55 July 10, 1955 2.19 61
June 12, 1950 2.19 61 July 12, 1955 2.16 59
June 17, 1950 2.03 51
1956 Apr. 21, 1956 2.52 87
1951 May 8, 1951 2.53 108 May 10, 1956 2.48 81
May 12, 1951 2.58 115 May 22, 1956 2.47 106
May 24, 1951 2.51 104
June 7, 1951 2.40 90 1957 May 1, 1957 2.37 97
May 6, 1957 1.94 52
1952 Apr. 20, 1952 - (b) May 20, 1957 2.65 140
Apr. 26, 1952 3.34 321 June 8, 1957 2.02 59
May 4, 1952 2.51 118

a Annual peak only.
b Not known; probably exceeded base discharge.
¢ Backwater from ice.
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330. Boulder River near Boulder, Mont.

Location.--Lat 46°12'40", long 112°05'25", in NELSW: sec.3, T.5 N., R.4 W., on
1le bank at downstream side of highway bridge, three-quarters of a mile
downstream from Muskrat Creek and 2 miles southeast of Boulder.

Drainage area.--381 sq mi.

Gage .--Nonrecording prior to Aug. 29, 1946; recording thereafter. Altitude of
gage is 4,810 £t (by barometer).

Stage-discharge relation.--Defined by current-meter measurements below
2,100 cfs.

Remarks.--Diversions for irrigation of about 3,500 acres above station do not
materially affect peak flows. Peaks are principally from snovmelt. Base
for partial-duration series, 420 cfs. Only annual observed peaks are shown
prior to 1947.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ?§:§2§ (efs) year Date ??ég:g (efs)
1929 May 25, 1929 9.90 1,480 1952 May 16, 1952 8.80 935
1830 Apr. 26, 1930 8.60 778 June 6, 1952 7.96 479
1931 May 18, 1931 7.86 418 1953 June 3, 1953 9.91 1,900
1932 May 14, 1932 9.02 962 June 13, 1953 9.74 1,660
1934 Apr. 25, 1934 8.06 468 1954 May 20, 1954 8.26 634
1835 May 24, 1935 8.12 488 June 5, 1954 7.96 487
June 11, 1954 8.05 515
13836 June 7, 1936 8,12 448
1937 May 10, 1937 7.86 430 1855 May 6, 1955 8.00 435
1938 May 28, 1938 10.24 1,830 May 22, 1955 8.29 598
1939 Apr.30, May 4, - 769 June 17, 1955 8.71 839
1939 July 1, 1955 7.77 430
1940 May 11, 1940 8.46 662 July 5, 1955 7.78 438
July 11, 19585 8.21 616
1941 June 8, 1841 8,36 592
1942 May 26, 1942 9.98 1,640 1356 Apr. 22, 1956 7.88 441
1943 May 29, 1943 9.78 1,830 May 11, 1956 8.14 551
1944 June 16, 1944 8.94 790 May 22, 18956 9.71 1,760
1945 June 4,7,10, 11, 8.56 595
1945 1957 May 6, 1957 8.47 706
May 14, 1957 8.85 923
1946 May 28, 1946 8.43 555 May 20, 1957 9.01 1,030
June 17, 1957 7.80 438
1947 Apr. 15, 1947 8.15 554
May 9, 1947 9.63 1,620 1958 Apr., 19, 1958 8.02 503
June 3, 1947 8.34 635 May 7, 1958 8.78 911
June 11, 1947 8.0l 985 May 12, 1958 9.10 1,100
June 28, 1947 7.87 455 May 21, 1958 9.37 1,280
June 4, 1958 8.36 847
1948 Apr. 18, 1948 8.25 812 June 12, 1958 8,68 804
Apr. 22, 1948 8.36 662 June 24, 1958 7.84 434
Apr. 30, 1948 8.28 826
May 22, 1948 10.37 2,820 1959 Apr, 6, 1953 7.95 467
June 4, 1948 10.18 2,340 May 16, 1959 8.35 620
July 2, 1948 7.90 462 June 7, 1959 9,39 1,280
June 26, 1959 8.11 539
1949 Apr. 20, 1948 7.90 529
Apr. 29, 1948 7.81 492 1960 Mar., 28, 1960 8.07 531
May 17, 1943 8.64 878 Apr. 6, 1960 8.11 555
June 2, 194§ 7.76 431 May 13, 1960 9.21 1,180
June 3, 1960 .07 1,080
1950 May 18, 1950 8.09 560
May 23, 1950 8.55 800 1961 May 27, 1961 9.37 1,220
May 28, 1950 8.79 944
June 6, 1950 8.94 1,040 1962 Apr. 20, 1962 8.37 620
June 16, 1950 8.95 1,040 May 11, 1962 8.28 580
May 24, 1962 8.82 839
1951 May 12, 1951 8.89 923 June 14, 1962 8.31 593
May 24, 1951 9.33 1,250
June 15, 1951 8.53 725 1963 May 1, 1963 8.00 467
May 8, 1963 8.21 551
1952 Apr. 20, 1952 8.69 81C May 26, 1963 9.42 1,320
Apr. 28, 1852 8.85 905 June 21, 1963 8,06 511
May 4, 1952 9.08 1,060
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340. South Boulder River near Jefferson Island, Mont.
(Previously published as "South Boulder Creek")
Location.--Lat 45°39', long 112°01', in SWL sec.18, T.2 S., R.3 W., 200 ft up-

stream from diversion dam of Liberty-Montana Mines Co. and 14 miles south of
Jefferson Island.

Drainage area.--27.5 sq mi.

Gage.--Recording, except nonrecording at about 7 ft lower datum Oct. 1, 1931,
0o May 10, 1933. Altitude of gage is 5,400 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 150 cfs.

Remarks.--No diversions or regulation above station. Peaks are principally
from snowmelt. Base for partial-duration series, 140 cfs.

Peak stages and discharges

Gage Gage
Water Discharge Water I'ischarge
Dat hei,
year € (;e§:§ (cfs) year Date ??ég:g (cfs)
i9z6 May 5, 1926 - (a) 1929 June 16, 1929 3.50 434
May 20, 1926 2,62 227 June 28, 1929 2.76 215
May 24, 1926 2.68 243
June 5, 1926 2.50 195 1930 May 30, 1930 2,32 150
July 8, 1926 2.52 200 June 11, 1930 2.50 195
June 17, 1930 2,32 150
1927 June 26, 1927 3.08 359
July 4, 1927 2.81 281 1931 June 2, 1931 2.35 157
1928 May 26, 1928 2,91 253 1932 June 18-22, 24, 9.40 135
June 26, 1928 2.41 143 1932
1929 May 24, 1929 2.41 143 1933 June 10, 1933 2.84 305
a Not determined; probably exceeded base dlscharge.

MISSOURI RIVER MAIN STEM
345, Jefferson River at 3appington, Mont.

Location.--Lat 45°48'15", long 111°45'05", in SEf sec.29, T.1 N., R.1 W., on
right bank at upstream side of bridge on State Highway 287, 1 mile north-
east of Sappington and 5% miles upstream from Willow Creek.

Drainage area.--9,277 sq mi.

Gage.--Nonrecording at railroad bridge 11 miles upstream at different detum
1895 to 1905; recording at present site and datum since August 1938. Alti-
tude of gage is 4,170 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 10,000
cfs and extended above b¥ logarithmic plotting at former site. Defired by
current-meter measurements below 17,000 cfs at present site.

Remarks.--Diversions for irrigation of about 345,000 acres above statior. Regu-
Tation by Lima Reservoir (usable capaclty, 84,050 acre-ft) and since 1938 by
Ruby River Reservoir (total capacity, 38,950 acre-ft) do not materially af-
fect peak flows. Peaks are principally from snowmelt. Base for partial-
duration series, 6,000 cfs. Only annual peaks are shown prior to 1939.

Peak stages and discharges

Gage Gage .
Water Discharge Water I'*scharge
year Date ?gég%g (cfs) year Date ?;;g:g (efs)
1895 May 24, 1895 2.01 3,330 1940 Mar. 1, 1940 ag,%0 -
May 29, 1940 5.84 4,060
1897 May 19, 1897 4.50 11,040
1898 May 30, 1898 6.05 10,130 1941 Dec. 13, 1940 a8,29 -
1899 June 23, 1899 9.65 21,000 June 8, 1941 7.33 6,680
1900 Mav 16, 1900 6,60 10,300
1942 Apr. 14, 1942 7.86 8,700
1901 May 20, 1901 6.30 9,325 May 30, 1942 9.79 14,500
1902 May 31, 1902 6.60 10,300 June 13, 1942 9.43 13,400
1903 June 7, 1903 6.40 9,770
1904 May 26, 1904 6.65 10,400 1943 Apr, 22, 1943 7.21 7,150
1905 June 28, 1905 4,70 5,485 June 3, 1943 9.08 12,700
June 22, 1943 8.56 11,000
1939 May 26, 1839 6,91 6,000

a Backwater from ice.

219-848 O - 66 - 7
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Peak stages and discharges of Jefferson River at Sappington, Mont.--Continued
Gage Gage

Water Discharge Water - Digcharge
year Date ?;iggg (cfs) year Date ?éigtg (efs)
1944 June 13, 1944 8.50 10,900 1954 July 1, 1954 6.37 5,580
July 1, 1944 7.85 9,070
1955 Mar, 30, 1955 a7.57 -
1945 Dec. 28, 1944 a7.17 - June 18, 1955 6.98 6,910
June 10, 1945 6.75 6,200
1956 Dec. 23, 1955 £10.12 -
1946 May 31, 1946 7.05 6,600 May 29, 1956 9.37 13,300
1947 May 12, 1947 9.68 12,800 1957 May 23, 1957 8.35 10,500
June 13, 1947 8.47 9,830 June 7, 1957 7.79 8,880
1948 Apr. 20, 1948 - 8,670 1958 May 14, 1958 6.54 6,020
June 6, 1948 10,97 19,900 May 27, 1958 7.76 8,780
June 14, 1958 7.51 8,140
1949 Dec. 26, 1948 aB,98 - June 286, 1958 6.52 6,100
May 19, 1949 7.68 8,040
June 4, 1949 7.91 8,540 1959 June 9, 1959 7.77 8,650
June 17, 1959 7.25 7,380
1950 June 22, 1950 8.29 10,200 June 28, 1959 6.86 6,540
1951 Jan, 24, 1951 a9.53 - 1960 Nov., 19, 1959 al0.17 -
May 26, 1951 7.85 8,410 June 6, 1960 6.57 5,960
June 18, 1951 6.70 6,020
1961 Jan. 6, 1961 a6,82 -
1952 Apr. 21, 1952 7.06 6,960 May 31, 1961 6.48 5,790
May 17, 1952 7.80 8,730
1962 June 17, 1962 7.02 7,190
1953 Dec, 2, 1952 all.66 -
June 16, 1953 9.00 12,200 1963 Feb. 3, 1963 a9.22 -
June 8, 1963 7.42 8,110

1954 Jan., 20, 1954 a6.64 -
a Backwater from ice.

WILLOW CREEK BASIN
350. Willow Creek near Harrison, Mont.
Location.--Lat 45°43'20", long 111°44'20", in SWiNWi sec.28, T.1 S., R.1 W., on

right bank 12 miles upstream from Willow Creek Dam, 2% miles northeast of
Harrison, and 11 miles upstream from mouth.

Drainage area.--83.8 sq mi.

Gage.--Recording. At datum 0.22 ft higher prior to Oct. 8, 1946. Altitude of
gage is 4,750 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 300 cfs
and extended above by logarithmic plotting.

Remarks.--Diversions for irrigation of about 12,500 acres materially affect
peak flows. Peaks are principally from snowmelt. Only annual peaks are

shown.
Peak stages and discharges
Gage Gage
Water Digcharge Water Discharge
year Date ?giﬁ:g (cfs) year Date {gig:g (efs)
1938 July 3, 1938 2.52 196 1952 July 12, 1952 - 201
1939 May 5, 1939 1.78 80 1953 Apr. 11, 1953 a2.59 -
1940 June 7, 1940 2.38 158 June 19, 1953 - 198
1954 Apr. 1, 1954 al.90 -
1941 June 18, 1941 2.68 174 May 22, 1954 - 118
1942 June 10, 1942 2,95 265 1955 Jan, 2, 1955 a2.33 -
1943 June 22, 1943 3.09 246 June 17, 1955 - 143
1944 June 27, 1944 4.05 725
1945 June 27, 1945 2.66 lez 1956 Feb, 26, 1956 az2,71 -
May 29, 1956 - 242
1946 June 8, 1946 2.51 175 1957 June 9, 1957 2,57 259
1947 Jan., 4, 1947 az2.89 - 1958 June 25, 1958 2,52 251
June 21, 1947 - 264 1959 June 26, 1959 2.17 204
1948 June 4, 1948 2,83 301 1960 Mar. 18, 1960 a2.84 -
1949 Dec, 28, 1948 a2,65 - May 13, 1960 - 148
May 17, 1949 - 188
1950 June 22, 1950 2.07 182 1961 June 14, 1961 2.04 177
1962 Dec, 19, 1961 a2,32 -
1951 Feb. 2, 1951 82,42 - June 21, 1962 - 174
June 17, 1951 - 115 1963 Feb. 3, 1963 4.24 813
1952 Dec, 19, 1951 82,37 -

a Backwater from ice.
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355. Norwegian Creek near Harrison, Mont.
Locatlon.--Lat 45°40140", long 111°43'10", in SWi sec.10, T.2 S., R.1 W., on

1eft bank 3 miles upstream from Willow Creek Reservolr and mouth and 3 miles
southeast of Harrison.

Drainage area.--22.4 sq mi.

Gage.--Recording. Cone-type welr at datum 0.27 ft higher Apr. 22, 1938, to
July 4, 1943. Concrete weir at present datum since Sept. 4, 1946. Altitude
of gage 1s 4,750 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 20 cfs.

Remarks.--Diversions Into and out of basin may materially affect peak flows.
Only annual peaks are shown.

Peak stages and discharges

Gage Gage .
Water Discharge Water Dscharge
year Date ?;:Etg (cfs) year Date ?§é§2§ (cfs)
1938 June 29, 1938 1.43 19 1947 Jan. 29, 1947 a3,36 -
1939 Nov. 3, 1938 1.56 22 1948 Jan. 15, 1948 a2.53 -
1940 Apr. 24, 1940 1.58 19 July 20, 1948 - 28
1949 Nov. 8, 1948 az2.27 -
1941 hug. 30, 1941 - 19 Apr. 12, 1949 - 22
Sept.23, 1941 1.51 - 1950 Dec. 29, 1949 a3.32 -
1942 May 12,16, 27, 1.58 21 Sept. 9, 1950 - 19
29, 1942
1943 June 2, 1943 1.48 23 1951 Nov. 17, 1950 aZ.41 -
Apr. 1, 1951 - 21
1947 Oct. 5, 1946 - 26

a Backwater from ice.

365. Willow Creek near Willow Creek, Mont.

Locatlon.--Lat 45°5100", long 111°39'30", in SWiNWi sec.18, T.1 S., R.1 E., on
le bank at upstream side of highway brldge, 4 miles downstream from Willow
Creek Reservolr, 53 miles south of town of Willow Creek, and 6 miles up-
stream from mouth.

Drainage area.--165 sq mi.

Gage .--Nonrecording prior to Nov. 29, 1949; recording thereafter. At different
atum prior to Dec. 10, 1932. At slte half a mile downstream at different
datum Oct. 1, 1947, to Nov. 28, 1949. Altitude of gage is 4,340 ft (from
topographlic map).

Stage-discharge relation.--Defined by current-meter measurements below 270 cfs
at present site. Deflned by current-meter measurements below 140 cfs and
extended above by logarithmic plotting at site used Oct. 1, 1947, to Nov. 28,
1949.

Remarks.-~Flow regulated since 1937 by Willow Creek Reservoir (total cap=clty,
18,000 acre—ft%. Diversions for irrigation of about 12,800 acres above
statlon. Regulation and diversions materially affect peak flows. Only
annual peaks are shown.

Peak stages and discharges

Gage Gage .
Water Discharge water D*scharge
year Date ??:gzg (efs) year Date ?;;Egg (cfs)
1920 June 17, 1920 4.80 295 1947 Jan, 28, 1947 4,04 246
1948 July 31, 194s 5.20 650
1921 June 9, 1921 4.72 280 1949 Nov. 26, 1948 - 114
1922 June 21, 1922 3.40 456 Feb, 20, 1949 83,42 -
1923 June 19, 1923 2,96 388 1950 July S, 1950 3,74 132
1924 Apr, 8, 1924 2.11 143
1925 June 22, 1925 2.54 247 1951 May 31, 1951 3.71 129
1952 Dec. 9, 1951 a3,98 -
1926 May 8,11, 1926 2.08 149 June 10, 1952 - 149
1927 June 13, 1927 3.32 330 1953 June 20, 1953 4.29 204
1928 May 29, 1928 2.74 191
1929 June 24, 1929 3.00 251 1955 July 28, 1955 3.63 118
1931 June 2, 1931 2.18 99 1956 June 4, 1956 4.43 211
1932 June 16, 1932 3.16 192

a Backwater from ice.



80

375. Madison River near West Yellowstone, Mont.
(Published as "near Yellowstone" prior to 1925)

MADISON RIVER BASIN

Location.--Lat 44°39120", long 111°04'00", in SWi: sec.36, T.13 S., R.5 E. ({un-
surveyed), on left bank a quarter of a mile upstream from Riverside ranger

station, 1% miles east
confluence of Firehole

Drainage area.--420 sq ml.
Gage .~-Nonrecording prior to Oct. 20, 1918, and recording or noarecording

Oct. 20, 1918, to June
datums; recording at present site and datum thereafter.

6,650 ft {from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below
2, cls.

Base for partial-duration

Remarks.--Peaks are principally from snowmelt.
series, 950 cfs.

Only annual peaks are shown prior to 1919.

Peak stages and discharges

of West Yellowstone, and 121 miles downstream from
and Gibbon Rivers.

29, 1930, at sites 23 miles upstream at different
Altitude of gage 1is

Gage
Water Discharge Water Discharge
year Date ??;g:g (cfs) year Date ??i%:g (efs)
1914 May 21, 1914 2.25 1,400 1936 May 15, 1936 2.75 1,320
1915 June 1, 1915 1.9 1,040 June 1, 1936 2.65 1,190
1916 June 13, 1916 2.5 1,770 1937 Jan. 8, 1937 | ¢10.0 -
1917 June 10, 1917 2.64 1,950 May 16, 1937 2.23 780
1919 May 11, 1919 4.35 1,110 1938 May 29, 1938 2.82 1,440
1920 May 24, 1920 2.04 1,220 1939 May 5, 1939 2.41 951
June 9, 1920 4,58 1,510
1940 May 13, 1940 2.46 1,020
1921 June 11, 1921 4.55 1,440
1941 Dec. 17, 1940 c2.83 -
1922 June 2, 1922 4.46 1,300 May 14, 1941 2.42 973
June 14, 1922 4.40 1,230
1942 Jan, 8, 1942 ¢3.31 -
1923 May 26, 1923 4.47 1,270 May 11, 1942 2.63 1,220
June 23, 1923 4.23 966 June 5, 1942 2.38 973
1924 May 16, 1924 1.75 864 1943 Apr, 29, 1943 2.50 962
May 5, 1943 2.60 1,080
1925 Jan, 3, 1925 2.07 1,220 June 1, 1943 3.43 2,090
June 23, 1925 4.23 954 June 20, 1943 3.02 1,580
July 6, 1925 4,27 990
1944 Jan. 8, 1944 c2.81 -
1926 May 4, 1926 - (a) May 19, 1944 2.46 951
May 21, 1926 4.27 1,010 June 9, 1944 2.62 1,130
1927 Apr. 3, 1927 - (a) 1945 May 11, 1945 2.57 1,060
May 18, 1927 2,07 1,410 June 7, 1945 2.59 1,080
June 9, 1927 2.36 1,770
Sept.10, 1927 1.80 1,000 1946 Apr. 30, 1946 2.63 1,110
May 9, 1946 2.65 1,130
1928 Nov, 10, 1927 1.75 968 May 22, 1946 2.57 1,040
May 12, 1928 2,22 1,580
May 27, 1928 2.25 1,550 1947 May 9,10, 1947 2.84 1,380
June 10, 1947 2.70 1,210
1929 May 25, 1929 2,02 1,330 June 21, 1947 2.64 1,140
1930 May 21, 1930 1.82 992 1948 May 22, 1948 2,86 1,400
May 30, 1930 - b930
1949 May 16,17, 1949 2.74 1,280
1931 May 16, 1931 2.39 902
1950 May 24, 1950 2.87 1,190
1932 May 15, 1932 2.68 1,260 May 28, 1950 2.82 1,370
May 22, 1932 2,82 1,450 June 7, 1950 2.92 1,490
June 9, 1932 2,52 1,050 June 25, 1950 2.81 1,350
June 16, 1932 2.60 1,150
1951 Feb. 3, 1951 c4.36 -
1933 June 2, 1933 2.63 1,160 May 12, 1951 2.53 979
June 10, 1933 2,59 1,110 May 24, 1951 3,02 1,550
May 28, 1951 3.10 1,660
1934 June 8, 1934 2,14 661
1952 May 4, 1952 2.86 1,400
1935 May 26, 1935 2,54 1,060 May 21, 1952 2.78 1,310
June 8, 1935 2.52 1,040 June 25, 1952 2.61 1,110

a Not known; probably exceeded base discharge.
b Maximum daily,

¢ Backwater from ice.
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Peak stages and discharges of Madison River near West Yellowstone, Mont,--Con%inued

Gage Gage
Water Discharge Water Lischarge
year Date ?;:E:g (cfs) year Date ?;igtg (cfs)
1953 May 20, 1953 2.78 1,310 1958 May 24, 1958 2.68 1,160
May 29, 1953 3.07 1,660
June 3, 1953 2.79 1,320 1959 May 16, 1959 2.52 1,010
June 7, 1959 2.67 1,180
1954 May 17, 1954 2.89 1,440
June 11, 1954 2.62 1,120 1960 May 13, 1960 2.60 1,100
June 16, 1954 2.88 1,430 June 14, 1960 2.55 1,040
1955 | May 22, 1955 2.64 1,000 || 1961 | May =26, 1961 2.67 1,180
May 31, 1955 2.70 1,160
June 13, 1955 2,53 968 1962 May 13, 1962 2.95 1,410
May 21, 1962 2.80 1,250
1956 Dec. 24, 1955 2.58 1,060
May 11, 1956 2.57 1,030 1963 May 9, 1963 2.78 1,240
May 24, 1956 3.44 2,150 May 20, 1963 2.84 1,320
June 11, 1963 2.79 1,220
1957 May 14, 1957 2.84 1,320
May 30, 1957 2,72 1,170

400. Madison River near Cameron, Mont.
Location.--Lat 45°14'00", long 111°45'0C", at center of south line of sec.8,

T.7 S., R.1 W., on right bank 30 ft downstream from Varney Bridge, 1% miles
downstream from Wigwam Creek, and 4 miles northwest of Cameron.

Drainage area.--1,669 sq mi.
Gage.--Recording. Altitude of gage is 5,135 £t (from topographic map).

Stage-discharge relation.--Fairly stable. Defined by current-meter measure-
ments below 5, cfs.

Remarks.--Peak flows are materially affected by regulation by Hebgen Lake
{capacity, 344,700 acre-ft). Only annual peaks are shown.

Peak stages and dlscharges

QGage Gage
Water Discharge Water Lischarge
year Date ?;:§:§ (efs) year Date ?;ég:g (cfs)
1952 June 7, 1952 4,61 6,670 1957 June 7, 1957 - 4,040
1953 June 13, 1953 4.18 5,240 1958 May 24, 1958 3.42 3,110
1954 June 28, 1954 3,80 4,150
1955 Feb. 27, 1955 a8.37 - 1960 Oct. 24, 1959 4.09 4,890
June 17, 1955 - 3,700
1961 May 30, 1961 2.75 1,730
1956 Peb. 23, 1956 a8.11 - 1962 Jan., 10, 1962 a8.83 -
June 2, 1956 - 5,980 June 21, 1962 - 3,330
1957 Feb. 20, 1957 a8.69 - 1963 June 15, 1963 3.87 4,430

a Backwater from ice.

420. Madison River below Cherry Creek, near Norris, Mont.
(Published as near "Red Bluff" 1897-1902)

Location.--Lat 45°38'50", long 111°31'20", in SEX sec.19, T.2 S., R.2 E.,
miles downstream from Cherry Creek, 7 miles northeast of Red Bluff, and
10 miles northeast of Norris.

Drainage area.--2,387 sq mi.
Gage.--Nonrecording. Altitude of gage is 4,400 ft (from topographic mar).

Stage-discharge relation.--Defined by current-meter measurements below
8,500 cfs.

Remarks.--Flow regulated by Ennis Lake since 1900 (usable capacity, 41,(C0
acre-ft); peak flows are materially affected since that date. Peaks are
principally from snowmelt. Only annual maximum observed stages and dis-
charges are shown.
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Peak stages and discharges of Madison River below Cherry Creek, near Norris, Mont.

Gage Gage
Water Discharge Water Discharge
year Date ?§é§2§ (cfs) year Date ?gigtg (cfs)
1898 June 18, 1898 3.2 8,000 1902 June 1, 1902 3.0 6,140
1899 June 16, 1899 3.9 10,275 1903 June 10, 1903 2.93 6,145
1900 May 29, 1900 3.0 5,655 1904 May 25, June 3, 3.2 6,735
1904
1901 May 19, 1901 3,7 8,325 1905 June 6, 1905 2.34 3,974

425. Madison River near Three Forks, Mont.
(Published as "at Three Forks" prior to Oct. 1, 1928)

Location.--Lat 45°49'25", long 111°29'50", in SWiNEL sec.20, T.1 N., R.2 E.,
5 miles south of Three Forks and 8 miles upstream from mouth.

Drainage area.--2,511 sq mi.

Gage .--Nonrecording at site 6 miles downstream at different datums Aug. 24,
1893, to May 1, 1897, and Nov. 8, 1928, to Sept. 30, 1932; recording at
described site and datum thereafter. Altitude of gage is 4,160 ft %from
topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 3,300
cfs al site 6 miles downstream and below 7,500 cfs at last site used.

Remarks.--Diversions for irrigation of about 31,000 acres above station. Flow
regulated by Ennis Lake since 1900 (usable capacity, 41,000 ecre-ft) and by
Hebgen Lake since 1915 (usable capacity, 344,700 acre-ft). Teak flows are
materially affected. Peaks are principally from snowmelt. Only annual
peaks are shown.

Peak stages and discharges

Gage Gage

Water Discharge Water Discharge

year Pate ?;:g:% (efs) year Date ?gégzg (cfs)
1894 June 1-4,1894 2.8 6,980 1942 June 10, 1942 5,83 6,650

1895 May 22-27,1895 1.3 3,880 1943 Jan., 18, 1943 b7.67 -
June 2, 1943 6.42 7,840
1896 June 19, 1896 3.2 8,175 1944 June 28, 1944 5.63 5,940
1945 June 22, 1945 4.81 4,040

1929 Sept. 4, 1929 3.58 3,280

1930 Nov. 17, 1929 3.01 al, 780 1946 May 28, 1946 4,52 3,450
Feb, 1, 1930 06.63 - 1947 June 11, 1947 5.89 6,540

1948 Feb. 8, 1948 t10.48 -
1931 Apr. 25, 1931 3.08 2,320 June 4, 1948 5.41 5,410
1932 May 18-21, 1932 3,62 3,800 1949 June 3, 1849 4,43 3,320

1950 Jan, 7, 1950 b7.84 -
1942 Feb., 17, 1942 b9.98 - June 17, 1950 4,96 4,170

a Maximum peak observed; maximum observed, 2,200 efs Oct, 1, 1929 (stage falling).

b Backwater from ice.

GALLATIN RIVER BASIN
430. Taylor Creek near Grayling, Mont.

Location.--Lat 45°04'15", long 111°12'15", in NWiNWi sec.11, T.¢ 3., R.4 E., on
right bank half a mile upstream from mouth and 17 miles nortr of Grayling.

Drainage area.--98.0 sq mi.
Gage.--Recording. Altitude of gage is 6,600 ft (by barometer).

Stage-discharge relation.--Defined by current-meter measurements below 830 cfs.

Remarks.--Small diversion for irrigation of 10 acres above station. Natural
storage at lakes in headwaters. Diversion does not materially affect peak
flows. Peaks are principally from snowmelt. Base for partizl-duration
series, 300 cfs.
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Peak stages and discharges of Taylor Creek near Grayling, Mont.
Gage Gage
Water Discharge Water Iischarge
year Date }(12223 (cfs) year Date r(‘f.je‘gtt)" (cfs)

1947 June 1, 1947 3.63 587 1952 May 4, 1952 3.65 630
June 8, 1947 3.80 662 May 13, 1952 3.25 449
June 20, 1947 3.99 753 May 21, 1952 2.96 339
July 17, 1947 3.42 527 May 29, 1952 3.52 585
June 6, 1952 4,32 1,020
1948 May 21, 1948 3.84 735 July 2, 1952 3.00 360
May 29, 1948 4,17 877 July 11, 1952 3.26 476

June 3, 1948 4.23 905
July 2, 1948 3.01 415 1953 May 28, 1953 2.88 346
June 2, 1953 2.97 368
1949 May 17, 1949 3.39 506 June 13, 1953 4.12 884
May 21, 1949 3.13 405 June 18, 1953 4.00 186
May 30, 1949 3.48 542 June 23, 1953 3.57 580
June 6, 1949 3.55 570 June 30, 1953 3.43 530

June 10, 1949 3.52 558
June 18, 1949 3.08 388 1955 June 15, 1955 3.81 a71s
1950 June 6, 1950 3.56 570 1956 May 26, 1956 4,11 878
June 21, 1950 3.54 566 June 1, 1956 4,15 902
July 1, 1950 3,32 478 June 10, 1956 3.89 750
July 10, 1950 3.25 450 June 21, 1956 3.19 424
1951 May 23, 1981 3.58 566 1957 May 13, 1957 2.87 322
May 28, 1951 3.53 546 June 4, 1957 3.93 872
June 16, 1951 3.65 594 June 20, 1857 2.99 420
July 4, 1951 2.86 308 June 30, 1957 3.22 503

Aug., 4, 1951 3.16 416

a Annual peak only.
432. Squaw Creek near Gallatin Gateway, Mont.

Location.--Lat 45°26', long 111°13', in SWi sec.34, T.4 S., R.4 E., at private
bridge 10 miles south of Gallatin Gateway.

Drainage area.--40.4 sq mi.
Gage.--Crest-stage gage.

Altitude of gage is 5,460 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 180 cfs.

Remarks.--Peaks are principally from snowmelt.

Only annual peaks are s!own.

Peak stages and discharges

Gage Gage a
Water Discharge Water I'“scharge
year Date ?f‘i%?); (cfs) year Date ?2‘5’;3’ (cfs)
1959 June 7, 1959 2.20 420 1962 June 13, 1962 1.34 168
1960 May 12, 1960 1.66 147 1963 June 15, 1963 1.49 208
1961 May 26, 1961 1.47 200

433. Logger Creek near Gallatin Gateway, Mont.

Location.~--Lat 45°27!,
~on U..

on U.3. Highway 191, 10 mliles south of Gallatin Gateway.

Drainage area.--2.48 sq mi.
Gage.--Crest-stage gage.

long 111°14', in SWi sec.28, T.4 S., R.4 E., at culvert

Altitude of gage is 5,340 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 15 cfs.

Remarks.--Peaks are principally from snowmelt.

Only annual peaks are stown.

Peak stages and discharges

Gage

Water Gage Discharge Water T'ischarge
year Date }(“2.2225‘ (cfs) year Date ?2225' (cfs)
1959 June 7, 1959 1.03 20 1962 June 13, 1962 0.73 18
1960 | May 12, 1960 169 9 |l 1963 | Mey 27, 1963 138 11
1961 May @26, 1961 .34 [
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Location.--Lat 45°29'50", long 111°16'10",

le

south of Gallatin Gateway.

GALLATIN RIVER BASIN

435. Gallatin River near Gallatin Gateway, Mont.
(Published as West Gallatin River near Bozeman, 1889-94)

in SELSEL sec.7, T.4 S., R

4 E., on

bank a quarter of a mile downstream from Spanish Creek #nd 7% miles

Drainage area.--825 sq mi.

Gage .--Nonrecording prior to Oct. 20, 1932, at several different sites and
atums within three-quarters of a mile of present site; recording at present
site thereafter,
1929, supplementary adjustment of 1940.

Datum of gage 1s 5,167.7 £t above mean sea level, datum of

Stage-discharge relation.--Defined by current-meter measurements below 3,000

cfs and extended above by logarithmic plotting at site used in 1892.
fined by current-meter measurements below 5,200 cfs at presert site.

De-

Remarks.--Diversions for irrigation of about 1,400 acres do not materially
Peaks are principally from snowmelt.

affect peak flows.
duration series, 2,900 cfs.

prior to 1931.

Peak stages and discharges

Bare for partial-
Only annual maximum observed peaks are shown

Gage

Gage

Water Discharge Water Digcharge
year Date ?22223 (cfs) year Date ?iigtg (cfs)

1890 June 10, 1880 5.20 3,800 1948 June 4, 1948 5.77 6,740
June 22, 1948 3.96 3,350

1891 June 7, 1891 4.45 2,975
1892 June 20, 1892 7.70 8,060 1949 May 17, 1949 4.32 4,110
1893 June 12, 1893 7.00 6,800 May 29, 1949 4.07 3,560
1894 June 2, 1894 7.70 8,060 June 11, 1949 3.91 3,190
1931 June 2, 1931 4.23 2,940 1950 June 7, 1950 4.28 3,840
June 22, 1950 4.89 5,030
1932 June 16, 1932 4,60 5,780 June 30, 1950 4.23 3,750
July 1i, 1950 3.95 3,240

1933 June 13, 1933 5.03 4,270
1951 May 24, 1951 4.69 3,940
1934 May 8, 1934 3.03 1,740 May 28, 1951 4,63 3,830
June 17, 1951 4,52 3,640

1935 June 13, 1935 5.09 4,340
1952 May 4, 1952 4,57 4,580
1936 May 15, 1936 4.58 3,660 May 14, 1952 3.96 3,390
June 1, 1936 4.11 2,990 June 6, 1952 5.71 6,910
1937 June 17, 1937 4,22 3,120 1953 June 13, 1953 5.28 6,010
June 18, 1953 4,77 4,980

193s May 29, 1938 4.90 4,400
June 6, 1938 5.00 4,550 1954 May 22, 1954 4.11 3,660
June 27, 1954 4.21 3,790

1939 May 17, 1939 4.02 3,100
May 30, 1939 4,04 3,170 1985 June 16, 1955 4.42 4,480
June 22, 1955 4,03 3,700

1940 June 1, 1940 4.17 3,310
June 13, 1940 4.39 3,660 1956 May 28, 1956 5.57 7,030
June 2, 1956 5.49 6,820
1941 May 27, 1941 3.74 2,820 June 10, 1956 4.81 4,600
1942 May 26, 1942 4.42 4,450 1957 June 7, 1857 5.59 5,970
June 9, 1942 5.32 6,050 June 21, 1957 4.05 3,220
1943 May 31, 1943 5.05 5,250 1958 May 24, 195s 5.08 5,010

June 19, 1943 5.61 6,480
1959 June 7, 1959 5.46 5,720
1944 May 18, 1944 3,70 3,000 June 10, 1959 5.20 5,230
May 30, 1944 3.84 3,240 June 15, 1959 6.23 7,230

June 4, 1944 3,99 3,480
June 9, 1944 4,07 3,600 1960 May 13, 1960 4.28 3,710
June 27, 1944 4.02 3,330 June 4, 1960 4.92 4,940
1945 June 6, 1945 3.7% 2,970 1961 May 30, 1961 4.22 3,450
June 24, 1945 4.55 4,450 June 4, 1961 4.32 3,670
1946 June 6, 1946 4,38 4,360 1962 May 10, 1962 3.82 2,950
May 21, 1962 3.85 2,980
1947 May 9, 1947 4.30 3,980 June , 1962 4.32 3,760
May 27, 1947 3.86 3,240 June 14, 1962 4.89 4,780
June 9, 1947 4.46 4,240 July 14, 1962 4.08 3,380

June 20, 1947 4.96 5,250
1963 May 30, 1963 4.61 4,170
1948 May 22, 1948 5.04 5,230 June 15, 1963 4.91 4,800

May 29, 1948 5.63 6,440
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440. Gallatin River near Salesville, Mont.
(Published as "West Gallatin River" 1895-1905, 1910-13)

Location.--Lat 45°32', long 111°14!', on north line of sec.33, T.3 3., k.4 E.,

at county road bridge, 4 miles south of Salesville (now called Galletin

Gateway) and 4 miles downstream from Spanish Creek.
Drainage area.--833 sq mi.
Gage.--Nonrecording. Altitude of gage 1s 5,050 ft (from topographic mep).

Stage-discharge relation.--Defined by current-meter measurements below
7,900 cfs.

Remarks.--Diversions for irrigation of about 16,000 acres above station do not
materially affect peak flows. Peaks are principally from snowmelt. Only
annual peaks are shown.

Peak stages and discharges

Water Gage | pigcharge || water Gage | pygcharge
year Date ?gig?g (ers) year Date ?:;%23 {cfs)
1896 June 18, 1896 7.9 8,700 1904 May 24, 1904 7.2 5,775
1897 | May 21, 1897 6.85 5,780 || 1905 | June 13, 1905 5.3 2,700
1898 June 16, 1598 7.45 7,230
1899 June 20, 1899 8.55 10,000 1912 June 12, 1912 7.2 5,860
1900 May;g,June 6, 6.9 5,410 1913 May 28, 1913 7.8 6,940
o]

1921 June 11, 1921 8.32 6,390
101 May 18, 1901 7.55 7,810 1922 May 25, 1922 8.5 7,460
1902 May 31, 1902 6.65 5,565 1923 June 9, 1923 7.2 5,120
1903 | June 14, 1903 6.85 50325

465. East Gallatin River near Bozeman, Mont.
Location.--Lat 45°38'35", long 110°55'35", in SEi sec.24, 7.2 S., R.6 E., on

right bank 0.3 mile downstream from bridge on U.S. Highway 10 and 6 miles
east of Bozeman.

Drainage area.--49.0 sq mi.

Gage.--Recording. Datum of gage is 5,044.1 ft above mean sea level, datum of
1929 {unadjusted).

Stage-discharge relation.--Defined by current-meter measurements below 200 cfs.

Remarks.--Diversions for irrigation of about 400 acres above station do not
materially affect peak flows. Peaks are principally from snowmelt. Only
annual peaks are shown,

Peak stages and dlscharges

Gage Gage
Water Discharge Water Discharge
Date helght Date height
year (eet) (efs) year (feet) (efs)
1952 Apr, 19, 1952 4,08 421 1961 May 2, 1961 3.03 90
1953 June 3, 1953 4.65 608 1962 Apr. 16, 1962 3.42 285
1963 Apr, 27, 1963 4.11 400
1959 Apr. 1, 1959 3.9 337
1960 May 8, 1960 3.64 248
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470. Bear Canyon Creek near Bozeman, Mont.
Location.--Lat 45°37135", long 110°55'45", in NWi sec.36, T.2 S., R.6 E., on

Teft bank 3 miles upstream from East Gallatin River and 6 milec southeast of
Bozeman.

Drainage area.--17.0 sq mi.

Gage.--Recording. Datum of gage is 5,183.4 ft above mean sea level, datum of
929 (unadjusted).

Stage-discharge relation.--Defined by current-meter measurements below 100 cfs.

Remarks.--No regulation or diversion above statlon. Only annual peaks are

shown.
Peak stages and discharges
Gage Gage
Water Discharge Water Discharge
Date

year ?g:g:g (cfs) year Date ?gigt? (cfs)
1952 May 26, 1952 2.84 149 1961 May 22, 1961 1.77 46
1953 June 3, 1953 3.40 450 1962 July 14, 1962 2.74 175

1963 May 9, 1963 2.43 110
1959 May 1, 1959 2.2 150
1960 May 12, 1960 2.62 202

480. East Gallatin River at Bozeman, Mont.

Location. --Lat 45°42100", long 111°01'45", near center of south line of sec.3l,
T.I S., R.6 E., on 1eft bank 100 ft upstream from highway bridge, 500 ft
downstream from Bozeman Creek, half a mile upstream from Bridger Creek, and
half a mile north of Bozeman.

Drainage area.--148 sq mi.

Gage.--Recording. Datum of gage is 4,701.6 ft above mean sea level, datum of
1929, unadjusted.

Stage-discharge relation.--Defined by current-meter measurements below
1,200 cfs.

Remarks.--Diversions for irrigation of about 4,000 acres above station do not
materially affect peak flows. Peaks are principally from snowmelt. Base
for partial-duration series, 300 cfs.

Peak stages and discharges

Qage tage
Water Discharge Water Discharge
year Date ?;152? (cfs) year Date ?gtggﬁ (cfs)
1940 Apr, 21, 1940 3.92 320 1946 Apr. 20, 1946 3.9 329
May 4, 1940 4,02 351
May 13, 1940 4.08 370 1947 Mar. 17, 1947 4,62 544
June 9, 1940 4,41 482 Apr. 1, 1947 3.91 314
Apr. 14, 1947 5.03 680
1941 Mar. 18, 1941 3.81 295 Apr. 21, 1947 4,32 405
Apr. 30, 1947 4.28 377
1942 Apr, 15 1942 4,73 615 May 4, 1947 4.87 581
Apr. 22, 1942 4.37 464 May 12, 1947 4,89 581
May 24, 1942 4.12 384 June 10, 1947 6.06 1,070
June 5, 1942 4.03 354
1948 Apr. 15, 1948 5.88 1,100
1943 Mar. 25, 1943 4,66 577 Apr. 23, 1948 5.56 852
Mar. 28, 1943 4,04 369 Apr. 30, 1948 5.03 640
Apr. 16, 1943 3.85 312 May 8, 1948 4,85 600
June 3, 1943 4.29 454 May 21, 1948 6.04 1,170
June 4, 1948 5.04 720
1944 Mar, 17, 1944 4.07 378 June 17, 1948 3.91 360
Apr. 1, 1944 4,37 471 June 23, 1948 4.30 494
June 10, 1944 4.22 410
June 17, 1944 3.99 329 1949 Jan, 17, 1949 a3,94 -
June 27, 1944 4.82 577 Apr. 20, 1949 3.72 304
1945 Feb. 8, 1945 4.20 412 1950 Feb. 26, 1950 4.50 600
May 14, 1945 3.87 305 Apr. 1, 1950 5,53 1,030
Apr. 7, 1950 4.13 444
1946 Dec. 18, 1945 a4,.69 - May 18, 1950 4,60 592
Mar, 28, 1946 4.03 367 May 23, 1950 3.96 363

a Backwater from ice,
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Peak stages and discharges of East Gallatin River at Bozeman, Mont.--Cortinued

Qage Qage
Water Discharge Water Discharge
year Date ?géggg (cfs) year Date ?g:gtg (cfs)
1950 May 28, 1950 3.78 307 1956 Dec. 19, 1955 a4,33 -
Feb, 17, 1956 a4.33 -
1951 Feb. 10, 1951 aS.8 (b) Apr. 10, 1956 4.06 413
Apr. 3, 1951 4,50 592 May 12, 1956 3.74 322
May 6, 1951 4,50 569 May 25, 1956 4.18 451
May 18, 1951 4,41 535
1957 June 21, 1957 4.56 585
1952 Apr, 20, 1952 5.24 734
Apr. 29, 1952 5.32 762 1958 Apr. 18, 1958 3.61 308
May 9, 1952 4,51 489 May 7, 1958 3.99 422
May 22, 1952 5.85 895
May 25, 1952 5.52 781 1959 Apr. 1, 1959 S.14 816
May 1, 1959 4.50 592
1953 May 30, 1953 4.67 628 May 17, 1959 3.73 341
June 4, 1953 6.09 1,240 May 27, 1959 3,72 333
June 20, 1953 3.89 369 June 7, 1959 3.90 372
1954 | Jan. 18, 1954 | a4,17 - 1960 | Mar. 25, 1960 26.12 €500
June 5, 1954 3.55 285 May 13, 1960 4,77 605
1955 May 6, 1955 4.26 460 1961 Jan, 27, 1961 a3.89 -
May 22, 1955 4,06 395 May 27, 1961 3.29 207
June 4, 1955 4.09 422
June 17, 1955 - (b)
a Backwater from ice. b Not known; probably exceeded base discharge.

¢ Maximum daily.

485. Bridger Creek near Bozeman, Mont.

Location.--Lat 45°42'20", long 110°57'40", in NELSEY sec.34, T.1 S., P.6 E., on
right bank 3 miles upstream from mouth and 3 miles northeast of Bozeman,

Drainage area.--62.5 sq mi.

Gage .--Nonrecording prior to June 28, 1948; recording thereafter. Altitude of
gage is 4,960 £t (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 380 cfs.

Remarks.--Diversions for irrigation of about 1,200 acres above station do not
materially affect peak flows. Peaks are principally from snowmelt. Base
for partial-duration series, 140 cfs.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ??:gtg (cfs) year Date ?géggg (efs)
1946 Apr. 20,27, 1946 2.90 2158 1954 June 11, 1954 2.09 143
1947 Mar, 21, 1947 3.15 252 1955 May 8, 1858 2.03 141
Apr. 13, 1947 3.61 346 June 4, 1955 2.27 185
Apr, 30, 1947 2,74 180 June 16, 1955 2.09 152
May 4, 1947 3.97 430
June 10, 1947 3.99 446 1956 May 22, 1956 2.64 293
1948 Apr. 23, 1948 3.52 327 1957 May 5, 1957 2.06 147
Apr, 30, 1948 5.45 312
May 9, 1948 3.60 344 1958 May 12, 1958 2.22 185
May 22, 1948 5.23 776
June 4, 1948 4,73 697 1959 Apr. 2, 1959 2.42 208
Apr. 5, 1859 2,08 145
1949 Apr. 20, 1949 1.81 109 May 1, 1959 2.98 306
May 9, 1959 2.27 154
1950 Apr, 1, 1950 2.96 318 May 16, 1959 2.57 206
May 18, 1950 2.74 279 June 7, 1959 2.84 280
May 23, 1950 2.69 269
May 28, 1950 2.37 208 1960 Mar, 23, 1960 b2.79 -
Mar, 24, 1960 2.75 391
1951 May 6, 1951 2,57 246 Apr. 10, 1960 1.99 160
May 13, 1951 2.62 256 May 13, 1960 2,66 358
May 19, 1951 2.63 258
1961 May 27 1961 1.82 124
1952 Apr, 19, 1952 2.46 236
Apr, 29, 1952 3.08 362 1962 Apr. 20, 1962 2.32 252
May 4, 1952 2,63 272 Apr. 25, 1962 2.26 234
May 24, 1952 3.17 374 May 5, 1962 2.03 169
1953 May 30, 1953 3.65 583 1963 Feb. 5, 1963 2.52 237
June 3, 1953 4.90 902 May 1, 1963 2.17 186
May 12, 1963 2.63 267
1954 Mar, 31, 1954 b2,43 - June 4, 1963 2.38 212

a Annual maximum only; observed. b Backwater from lce,
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500. Hyalite Creek at Hyalite ranger station, near Bozemsn, Mont.
(Published as "Middle Creek near Bozeman" prior to 1034)

Location.-~Lat 45°33140", long 111°04'10", in NWiSEL sec.23, T.3 3., R.5 E., on
right bank three-quarters of a mile south of Hyalite ranger station,
72 miles south of Bozeman, and 20 miles upstream from mouth.

Drainage area.~--48.2 sq mi.

Gage.--Nonrecording at two sites about half a mile upstream at different datums
prior to September 1934; recording thereafter. At site a quarter of a mile
downstream at different datum Sept. 13, 1934, to May 13, 1948. Datum of
gage 18 5,539.6 f't above mean sea level, datum of 1929, supplementary ad-
Justment of 1940.

Stage-discharge relation.--Subject to considerable shifting. Defined by
current-meter measurements below 290 cfs for site a quarter of a mile down-
stream and below 410 cfs for present site.

Remarks.--Peak flows materially affected by regulation in Middle Creek Reser-
voir since March 1951. Peaks are principally from snowmelt. Only annual
peaks are shown.

Peak stages and discharges

Water Qage Discharge Water Gge Discharge
year Date ?gigts (cfs) year Date ?gtggg (efs)
1898 June 14, 1898 2.10 956 1949 May 16, 1949 2.77 338
1899 June 4,20, 1899 1.70 7860 1950 June 22, 1950 2.77 295
1302 June 11, 1902 1.90 $00 1931 Jan. 29, 1951 83,92 -
May 27, 1951 - 350
1935 June 13, 1935 2.18 441 1952 Jan, 23, 1952 a3.48 -
June 4,6,7,1952 - 422
1936 June 1, 1936 2.42 205 1953 Mar, 18, 1953 a2.84 -
1937 Dec. 31, 1936 a5.43 - June 3, 1953 - 472
June 12, 1937 - 330 1954 Mar, 23, 1954 82,47 -
1938 May 28, 1938 3.11 502 June 28, 1954 - 344
1939 Dec. 17, 1938 a3.60 - 1955 June 16, 1955 2.44 -
May 16, 1939 - 286 June 25, 1955 - 364
1940 Feb. 23, 1940 a3.12 -
June 14, 1840 - 360 1956 Dec. 31, 1955 23.31 -
Mar. 28, 1956 - 516
1941 Dec.15-18, 1940 a4.01 - 1957 Feb, 21, 1957 22,87 -
June S, 1841 - 206 June 5, 1957 - 335
1942 Jan. 3, 1942 24,00 - 1958 Mar. 2, 1958 23.12 -
May 27, 1942 - 375 May 26, 1958 - 301
1943 Jan, 12, 1943 a3.91 - 1959 Jan. 5, 1959 a3,45 -
June 20, 1943 - 341 June 15, 1959 - 600
1944 Jan. 8, 1944 a2.98 - 1960 Feb. 27, 1960 a3.49 -
June 4, 1944 - 375 June 16, 1960 - 348
1945 Dec. 19, 1944 a3.81 -
June 23, 1945 - 300 1961 Jan. 27, 1961 aZ,.86 -
June 10, 1961 - 245
1946 Jan. 23, 1946 a3.39 - 1962 Feb, 6, 1962 a3,92 -
June 6, 1946 - 222 June 27, 1962 - 285
1947 June 9, 1947 2.91 347 19863 Mar. 4, 1963 a2,86 -
1948 Dec. 13, 1947 a3.30 - June 15, 1963 - 360
May 20, 1948 = 841 |

a Backwater from ice.
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525, Gallatin River at Logan, Mont.

Location.--Lat 45°53'10", long 111°26'20", in NEi sec.35, T.2 N., R.2 E., on
Tight bank at former county road bridge site, half a mile west of Logan and
6 miles upstream from mouth.

Drainage area.--1,795 sq mi.

Gage.--Nonrecording prior to Oct. 8, 1941; recording thereafter._ At s3veral
sites within half a mile of present site at various datums prior to Aug. 10,
1928. Datum of gage is 4,082.3 £t above mean sea level, datum of 1929,
supplementary adjustment of 1940.

Stage-discharge relation.--Defined by current-meter measurements below 5,300
cfs at site used In 1904 and below 7,80C cfs at present site.

Remarks.--Diversions for irrigation of about 110,000 acres above station might
materially affect peak flows. Peaks are principally from snowmelt. Base
for partial-duration series, 2,700 cfs. Only annual peaks are shown prior
to 1942,

Peak stages and discharges

Qage Gage
Water Discharge Water Discharge
year Date ?§i§2§ (cfs) year Date ?Séggg (cfs)
39 June 24, 1895 3.90 3,904 1949 Dec. 25, 1948 a7.23 -
May 18, 1949 6.26 3,900
1s96 June 18, 1896 5.60 6,550 May 30, 1949 5,71 3,060
1897 May 26, 1897 4.70 6,460
1898 June 19, 1898 5.25 7,300 1950 June 7, 1950 5.72 3,080
1899 June 21, 1899 6.25 9,840 June 22, 1950 6.29 3,940
1900 May 28, 1900 4.00 4,850
- 1951 Mar. 27, 1951 5.46 2,720
1902 June 1,11,14, 4.40 4,430 May 25, 1951 6.41 4,140
1902
1903 June 14, 1903 4,60 4,500 1952 Jan. 24, 1952 a7.94 -
1904 May 24, 1904 5.15 5,400 Apr, 7, 1952 5.53 2,810
1905 June 9, 1905 3.25 3,090 May 5, 1952 7.39 5,880
May 15, 1952 6.71 4,660
1929 June 17, 1929 6.60 4,970 June 7, 1952 7.78 6,640
1930 May 31, 1930 5.36 2,820
1953 June 5, 1953 6.24 4,080
1931 June 3, 1931 5.46 2,970 June 14, 1953 7.34 5,930
1932 June 16, 1932 6.42 4,570
1933 June 13, 1933 5.94 3,700 1954 Jan. 23, 1954 a7.18 -
June 28, 1954 5.74 3,380
1935 June 14, 1935 6.10 3,990
1955 Jan, 7, 1955 a7.48 -
1936 May 15, 1936 6.30 4,370 June 16, 1955 6.18 4,050
1937 June 17, 1937 5.95 3,650
1938 May 30 1938 6,90 5,590 1956 Dec. 19, 1955 a8.83 -
1939 May 6, 1939 5.40 2,790 Mar. 25, 1956 - b2,700
1940 June 14, 1940 5.92 3,500 May 29, 1956 7.97 7,190
1941 June 6, 1941 4.80 1,990 1957 Feb. 5, 1957 a7.29 -
June 9, 1957 6.79 4,990
1942 Jan, 3, 1942 a7.23 - June 21, 1957 5.87 3,490
May 27, 1942 6.33 4,550
June 9, 1942 7.10 5,940 1958 May 26, 1958 5.90 3,620
1943 Feb. 10, 1943 a8.94 - 1959 June 8, 1959 7.27 5,440
Mar. 26, 1943 5.80 3,420 June 15, 1959 7.65 6,120
Mar. 29, 1943 6.55 4,580 June 27, 1959 6.19 3,760
June 2, 1943 7.0 5,310
June 20, 1943 7.50 6,160 1960 Jan. 17, 1960 a8.83 -
Mar. 24, 1960 5.19 2,730
1944 June 10, 1944 6,00 3,720 May 13, 1960 6.34 4,320
June 27, 1944 6.68 4,820 June 4, 1960 6.16 4,040
June 16, 1960 5.32 2,750
1945 Dec. 27, 1944 a7.30 -
June 6, 1945 5.56 3,060 1961 May 30, 1961 4.88 2,160
June 24, 1945 5.83 3,500
i962 Dec. 11, 1961 a8.50 -
1946 June 6, 1946 6.04 3,730 Apr. 25, 1962 5.56 3,090
June 11, 1946 5.57 3,000 May 10, 1962 5.53 3,040
June 4, 1962 5.91 3,640
1947 May 10, 1947 6.87 5,090 June 15, 1962 6.64 4,830
June 10, 1947 7.18 5,620 July 14, 1962 5.50 3,100
June 21, 1947 7.46 6,160
1963 Feb. 5, 1963 | all.ss b4,000
1948 June 5, 1948 8.40 7,870 June 5, 1963 6.19 4,130
June 24, 1948 6.19 3,950 June 15, 1963 6,56 4,750

a Backwater from ice.
b Maximum daily.



90 MISSOURI RIVER MAIN STEM

545, Missourl River at Toston, Mont.
Location.--Lat 46°08'45", long 111°25'15", in NWi sec.36, T.5 N., R.2 E., on

Teft bank 2 miles southeast of Toston, 4% miles upstream from Crow Creek,
and 7 miles downstream from Sixteenmile Creek.

Drainage area.--14,669 sq mi.

Gage .--Nonrecording at site 2 mlles downstream at different datum prior to
April 1941; recording at present site and datum thereafter. Altitude of
gage 1s 3,920 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Diversions for irrigation of about 535,000 acres do not materially
affect peak flows. Peaks are principally from snowmelt. Only annual peaks

are shown.
Peak stages and dlscharges
Gage Gege
Water Discharge Water Discharge
year Date ??:523 (cfs) year Date ?;ﬁg:g (cfs)
1830 May 30, 1890 5.77 18,600 1946 June 1, 1946 7.41 11,800
1947 June 10, 1947 9.89 21,800
1910 May 12, 1910 7 18,300 1948 June 6, 1948 11.77 32,000
1949 May 18, 1949 8.19 14,700
1911 June 15, 1911 8.4 24,300 1850 June 23, 1950 5.96 17,500
1912 June 15, 1912 8.9 27,600
1913 June 1, 1913 9.4 29,800 1951 May 25, 1951 8,51 15,600
1914 Feb. 12, 1914 al0n.5 . 1952 June 8, 1952 9.72 20,700
May 26,June 6, - 19,900 1953 June 16, 1953 10.00 22,000
1914 1954 June 30, 1954 7.85 12,200
1915 Jan. 29, 1915 ag.8 - 1955 June 17, 1955 5.17 14,300
June 14, 1915 - 13,100
1956 May 30, 1956 10,65 25,100
1916 Jan, 12, 1916 alo.o - 1957 Jure 8,9, 1957 8.92 17,300
June 21, 1916 - 23,500 195s May 26, 1958 8.23 15,000
1959 June 16, 1959 9.08 18,000
1941 June 10, 1941 €6.97 11,600 1960 May 14, 1960 7.46 12,100
1942 June 11, 1942 10.46 26,600
1943 June 3, 1943 10.70 26,000 1961 May 31, 1961 6,52 8,700
1944 June 28, 1944 9.39 19,300 1962 June 17, 1962 8.16 14,300
1945 June 12, 1945 7.46 . 12,200 1963 June 16, 1963 8.62 16,300
13964 June 12, 1964 10,00 22,000

a Backwater from ice.

CROW CREEK BASIN
555, Crow Creek near Radersburg, Mont.

Location.--Lat 46°15'45", long 111°41'10", in NE% sec,23, T.6 N., R.1 wi, at
Glendale ranger station, 0.9 mile upstream from Slim Sam Creek and 53 miles
northwest of Radersburg.

Drainage area.--78.0 sq mi. At site used prior to Apr. 17, 1924, 90 sq mi,
approximately.

Gage .--Nonrecording at sites about 1 mile downstream at different datums prior
To Apr. 17, 1924; recording thereafter. Altitude of gage is 4,820 ft (from
topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 560 cfs
at site used prior to Apr. 17, 1924, and below 420 cfs at described site.

Remarks.--No regulation or diversion above station. Peaks are principally from
snowmelt. Only annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ?;ggﬁg (cfs) year Date ??:g:g (cfs
1501 May 3, 1901 5.20 700 1924 May 16, 1924 3.57 566
1925 May 21, 1925 2.92 340
1920 July 14, 1920 a5.0 al,000
1926 May 20, 1926 2.87 323
1921 May 26, 1921 2.40 362 1927 June 11, 1927 4.12 772
1922 June 15, 1922 3.35 586 1g28 May 8, 1928 2.91 350
1823 May 28, 1923 3,05 516 1929 May 24, 1929 3.42 537

a Estimated.
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566. Deep Creek below North Fork Deep Creek, near Townsend, Mort.

Location.--Lat 46°20', long 111°17', in SE sec.25, T.7 N., R.3 E., at bridge
on county road, 11 miles east of Townsend.

Drainage area.--87.7 sq mi.
Gage.--Crest-stage gage. Altitude of gage is 4,450 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 170 cfs.

Remarks.--Peaks are principally from snowmelt. Only annual peaks are shown.
Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
Dat hei,
year e (re§2§ (efs) year Date ?;ggtg . (efs)
1959 June 7, 1959 2.15 290 1962 May 22, 1962 1.66 175
1960 June 4, 1960 2.00 254 1963 June 2, 1963 1.88 170
1961 May 24, 1961 1.60 83

MISSOURI RIVER MAIN STEM

570. Missouri River near Townsend, Mont.
(Published as "at Townsend" or as Townsend station on Missouri Piver
prior to 1901)

Location.--Lat 46°26'10", long 111°31'55", in SWiNWi sec.30, T.7 N., F.2 E.,
at highway bridge, 1 mile northwest of Townsend.

Drainage area.--15,343 sq mi.

Gage.--Nonrecording. Datum of gage is 3,785.0 ft above mean sea level, Mis-
sourl River Commission datum. A correction of +16.0 ft 1s necessary to
correct to datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements below
25,000 cfs.

Remarks.--Diversion above station for irrigation. Some regulation by Ennis
Take (usable capacity, 41,000 acre-ft) since 190C. Regulation and di-
versions do not materially affect peak flows. Peaks are principally from
snowmelt. Only annual maximum observed stages and discharges are shown.
Maximum observed discharges do not differ greatly from instantaneous peaks.

Peak stages and discharges

QGage Gage
Water Discharge Water Discharge
year Date ?gig:g (cfs) year Date ?giﬁ:g cfs)
1892 June 22, 1892 95.1 34,700 1899 June 24, 1899 95.75 38,000
1893 June 14, 1893 94.5 31,000 1800 May 14, 1900 92.40 17,340
1894 June 4, 1894 95,7 38,400
1885 May 22, 1895 91.9 15,400 1901 May 20, 1901 93.00 22,150
1902 June 1, 1902 93,18 23,600
1896 June 20, 1896 94.90 32,500 1803 June 9, 1903 92.90 21,445
1897 May 22, 1897 93.00 21,300 1904 May 25, 1904 8.40 225,410
1898 June 18, 1898 93.64 25,010

8 For period through May S 1904,

SPOKANE CREEK BASIN
587. Mitchell Gulch near East Helena, Mont.

Location.--Lat 46°34', long 111°49', in NWi sec.2, T.9 N., R.2 W., at culvert
on U.S. Highway 12, 4.7 miles east of East Helena.

Drainage area.--8.09 sq mi.
Gage.--Crest-stage gage. Altitude of gage is 4,060 ft (from topograpric map).

Stage-discharge relation.--Defined by current-meter measurements below 90 cfs.

Remarks.--Only annual peaks are shown.
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Peak stages and discharges of Mitchell Gulch near East Helena. Mont.

Gage Gave

Water Discharge Water Discharge
Date height 8
year (fegt) (cfs) year Date ?;:22? (cfs)
1959 March 1959 0.96 53 1962 Mar, 20, 1962 0,43 12
1960 Mar. 19, 1960 .32 6 1963 Feb. 4, 1963 1.41 107
1961 June 29, 1961 .27 2

PRICKLY PEAR CREEK BASIN

610. Lump Gulch Creek at Zastrow's ranch, near Clancy, Mont.
(Published as Lump Gulch Creek near Clancy, 1908-13)

Location.--Lat 46°28'55", long 111°59'45", in NWiNWi sec.4, T.8 N., R.3 W.,
1 mile upstream from mouth and 1% miles northwest of Clancy.

Drainage area.--43.4 sq mi.

Gage.--Nonrecording. At datum 1.00 ft higher prior to Nov. 12, 1910. Altitude
of gage is 4,220 ft {from topographic map).

Stage-discharge relation.--Subject to large shifts. Defined by current-meter
measurements below 53 cfs.

Remarks.--Small diversions for irrigation and regulation from placer mining
operations do not materially affect peak flows. Peaks are principally from
snowmelt. Only annual maximum observed stages and discharges are shown.

Peak stages and discharges

Qage Gege
Water Discharge Water Discharge
ight
year Date ?gegt) (cfs) year Date ?ﬁ:ggg (cfs)
1809 June 9, 1909 2.8 106 1912 May 21, 19i2 2.5 94
1910 Mar. 23, 1910 1.9 38 1913 May 27,June 10, 1.9 52
1913
1911 June 10, 1911 2.0 52

615. Prickly Pear Creek near Clancy, Mont.

Location.--Lat 46°311'05", long 111°56'45", in NELSWi sec.23, T.9 N., R.3 W., on
right bank 100 ft upstream from bridge on U.S. Highway 91, 31 miles down-
streamffrom Lump Gulch Creek, 4 miles northeast of Clancy, and 7 miles south-
east of Helena.

Drainage area.--192 sq mi.

Gage.--Nonrecording prior to Aug. 13, 1933; recording since Octoter 1945. At
site 2+ miles upstream at different datum July 12, 1910, to Sept. 30, 1916,
and July 28, 1921, to Aug. 12, 1933. Datum of gage is 4,067.1 ft above mean
sea level, datum of 1929.

Stage~discharge relation.--Defined by current-meter measurements below 460 cfs
at present site and below 440 c¢fs at site used 1921-33.

Remarks.--Diversions for irrigation of about 700 acres above station do not
materially affect peak flows. Peaks are principally from snovmelt. Base

for partial-duration series, 140 cfs. Only annual observed peaks are shown
prior to 1946.

Peak stages and discharges

Water Gage Discharge Water Gage Discharge
year Date ?gészs (efs) year Date ?gfg:g (cfs)
1911 June 8, 1911 3.18 310 1924 May 24, 1924 2.19 161
1912 May 21, 1912 3.45 358 1925 June 1, 1925 2.21 164
1913 June 11, 1913 3.5 420
1914 June 5, 1914 3.3 306 1926 May 20, 1926 2.68 213
191f June 17, 1915 4.0 465 1927 June 9, 1927 - a900
1928 July 17, 1928 2.34 174
1916 June 28, 1916 3.9 441 1929 May 23, 1929 2.61 273
1930 Apr, 21~27,1930 - 188
1923 May 26, 1923 2.47 196

a Partly estimated.
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Peak stages and discharges of Prickly Pear Creek near Clancy, Mont .--Continued

Gage Gage
Water Discharge Water Discharge
year Date ?gi&ttj’ (cfs) year Date ?g;ﬁg‘% (efs)
1931 May 26, 1931 1.36 63 1953 June 4, 1953 4,98 476
1932 June 9, 1932 2.56 260 June 13, 1953 4,11 318
1933 June 2, 1933 1.96 142
1985 Mar. 29, 1955 b3.65 -
1946 May 6, 1946 2.73 135 June 17, 1955 3.54 220
July 19, 1955 2.98 151
1947 May 9, 1947 3.92 263 July 25, 1955 3.00 153
June 9, 1947 4.50 333
1956 Feb. 23, 1956 13.95 -
1948 May 8, 1948 2.94 163 Mar, 23, 1956 3.05 180
May 22, 1948 4,33 326 May 22, 1956 3.05 180
June 5, 1948 6.35 778
June 17, 1948 3.78 260 1957 June 17, 1957 2.92 154
June 23, 1948 3.69 249
1958 | May 7, 1958 3.65 251
1949 May 17, 1949 2.91 187 May 12, 1958 3.52 235
May 20, 1949 2.92 168 May 22, 1958 3.28 207
June 3, 1949 - 150 June 4, 1958 3.18 195
June 21, 1949 2.81 157 June 12, 1958 3.05 178
1950 Apr, 1, 1950 2.81 156 1959 Feb, 23, 1959 b3.52 -
May 18, 1950 3.04 178 June 7, 1959 3.39 210
May 23, 1950 3.20 198 June 26, 1959 2.96 160
May 28, 1950 3.06 181
June 7, 1950 3.18 195 || 1960 | May 13, 1960 3.71 256
June 18, 1950 3.61 246 June 4, 1960 2.97 157
1951 Mar. 21, 1951 3.62 247 1961 Jan. 4, 1961 13.10 -
May 12, 1951 2.89 162 May 27, 1961 2.64 120
May 24, 1951 2.89 162
June 13, 1951 3.08 183 1962 May 16, 1962 2,91 147
May 25, 1962 3.74 235
1952 Feb, 26, 1952 b3.28 - June 14, 1962 3.20 192
Apr. 8, 1952 5.21 195 1l 1963 | Feb. 5, 1963 5.12 486
pr. 29, 1952 2.89 158 e
y 26, 1963 2.88 159
May 4, 1952 .20 192 June 11, 1963 2.69 142
May 16, 1952 3.13 184 ’ *
May 26, 1952 2.89 158 1964 June 9, 1964 6.01 c700

b Backwater from ice,
¢ Annual peak only.

620, Prickly Pear Creek at East Helena, Mont.

Location.--Lat 46°35'15", long 111°55'05", in NEXNEL sec.36, T.10 N., R.3 W.,
at Northern Pacific Railroad bridge at East Helena.

Drainage area.--251 sq mi,
Gage .--Nonrecording. Altitude of gage is 3,880 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 340 cfs.

Remarks.--Diversions for irrigation of about 2,000 acres above station do not
materially affect peak flows. Peaks are principally from snowmelt. Only
annual maximum observed stages and discharges are shown.

Peak stages and discharges

Water Gage | pyschar Wat Gage

Date heient ge ater Discharge
year (?e’é{,’) (efs) year Date ?‘;ég@;‘ (cfs)
1909 June 19, 1909 2.5 535 1912 May 21, 1912 2.1 326
1910 (a$ 1.5 120 || 1913 | June 12, 1913 2.4 450
1911 | June 7, 1911 2.0 288

a Mar. 19-22, Apr. 9, May 10, 1910.

219-848 O -~ 66 - 8
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625, Tenmile Creek near Rimini, Mont.
Location.--Lat 46°31'30", long 112°15'20", in SWiNELl sec.20, T.9 N., R.5 W.,

on left bank at Moose Creek ranger station, 500 ft upstream from Moose
Creek and 3 miles north of Rimini.

Drainage area.--32.7 sq mi.

Gage.--Recording. At site 40 ft downstream at different datum prior to Dec. 17,
1934. Altitude of gage is 4,850 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 450 cfs.

Remarks.--Some regulation by Chessman and Scott Reservoirs on tributaries above
station (combined capacity, 2,340 acre-ft). Small diversion above station
for water supply for city of Helena. Regulation and diversion do not materi-
ally affect peak flows. Peaks are principally from snowmelt. Base for
partial-duration series, 80 efs.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
year Date ?§:§2§ (efs) year Date ?;iggg (cfs)
1915 May 9, 1915 2.76 114 1927 June 8, 1927 3.20 637
May 26, 1915 - (a) June 11, 1927 3.36 703
June 5, 1915 3.33 244
June 16, 1915 4.18 471 1928 Apr. 27, 1928 1.50 92
July 7, 1915 2.57 80 May 9, 1928 2,16 249
May 18, 1928 1.85 165
1916 Apr. 27, 1916 2,97 125
May 6, 1916 3.42 223 1929 May 23, 1929 2.58 400
June 4, 1916 3.50 245 June 1, 1929 2,03 232
June 8, 1916 3.52 251 June 6, 1929 1.82 173
June 28, 1916 3.67 296 June 17, 1929 1.56 109
July 9, 1916 2.97 125
1930 Apr. 24, 1930 1.84 179
1917 May 15, 1917 4.87 729 May 1, 1930 1.76 158
May 27, 1817 4,98 781 May 18, 1930 1.54 105
June 8, 1917 4.00 401
June 17, 1917 4.05 418 1931 May 13, 1931 1.18 41
1918 May 4, 1918 1.86 171 1932 May 13, 1932 1.90 195
May 15, 1918 1.77 152 June 9, 1932 1.66 123
June 7, 1918 1.84 172
1933 May 31, 1933 2.06 258
1819 May 20, 1919 1.35 80
1934 Apr. 13, 1934 1.40 85
1920 May 11, 1920 1.67 134 Apr, 23, 1934 1.52 111
May 17, 1920 2.10 248 June 7, 1934 1.65 143
May 21, 1920 2.12 254
May 27, 1920 2,17 269 1935 May 23, 1935 2.20 81
June 7, 1920 2.27 299
June 16, 1920 2.23 287 1936 June 8, 1936 1.81 €6
1921 May 8, 1921 1.88 186 1937 May 9, 1937 1.83 82
May 17, 1921 2.51 373 May 20, 1937 2.15 134
June 4, 1921 2.07 239
June 16, 1921 1.52 103 1938 May 1, 1938 2.57 130
May 26, 1938 3.62 490
1922 May 21, 1922 2,15 262 June 18, 1938 2.42 93
May 25, 1922 2.56 385 June 23, 1938 2.39 88
June 4, 1922 2.18 271 July 3, 1938 2.43 97
June 8, 1922 2.38 331
June 15, 1922 2.08 242 1939 Apr. 29, 1939 2.59 136
May 3, 1939 2.57 131
1923 May 10, 1923 1.58 115
May 24, 1923 1.83 173 1940 May 3, 1940 2.28 82
June 7, 1923 1.58 115 May 10, 1940 2,41 96
June 27, 1923 1.65 130 June 8, 1940 2.39 94
1924 May 3, 1924 1.52 103 1941 May 12, 1941 2.44 101
May 16, 1924 2.5N 367 June 5, 1941 2.86 2089
June 3, 1924 1.57 113
1942 Apr. 21, 1942 2.62 141
1925 May 18, 1925 1.76 173 May 11, 1942 2.49 110
June 3, 1925 1.73 164 May 25, 1942 2.96 242
June 4, 1942 2.56 126
1926 Apr. 19, 1926 1,73 200
Apr. 29, 1926 1.71 192 1943 Apr, 20, 1943 2.60 158
May 18, 1926 1.58 149 Apr. 23, 1943 2.49 122
May 4, 1943 2.35 88
1927 Apr. 30, 1927 1.56 128 May 27, 1943 2.93 297
May 17, 1927 2.06 252 June 9, 1943 2.86 260
May 26, 1927 1.89 198 June 12, 1943 2.87 264

a Not known; probably exceeded base discharge.
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Peak stages and discharges of Tenmile Creek near Rimini, Mont,--Continied

Gage Gage
Water Discharge Water Discharge
year Date ?;;i?g (cfs) year Date ?;;E?g (cfs)
1944 May 18, 1944 2.86 242 1952 May 15, 1952 2.42 136
June 3, 1944 2.79 21€ May 19, 1952 2.34 112
June 9, 1944 2.57 143
June 16, 1944 2.88 250 1953 May 7, 1953 2.24 84
June 20, 1944 2.77 210 June 2, 1953 c3.56 469
June 27, 1944 2.89 253 June 12, 1953 3.27 335
1945 May 5, 1945 2.49 129 1954 May 18, 1954 2.33 90
May 10, 1945 2.50 132 June 10, 1954 2.40 111
May 13, 1945 2.43 113
May 17, 1945 2.42 106 1955 May 21, 1955 2.52 145
May 27, 1945 2.55 135 May 29, 1955 2.38 107
May 31, 1945 2.63 152 June 1, 1955 2.40 115
June 10, 1945 2.89 231 June 12, 1955 2.49 142
June 16, 1955 2.50 145
1946 May 28, 1946 2.28 73 July 11, 1955 2.38 103
1947 Oct. 25, 1946 2.31 82 1956 May 20, 1956 2.73 219
May 8, 1947 3.17 338
June 1, 1947 2.31 82 1957 May 14, 1957 2.28 85
June 10, 1947 2.84 223 May 20, 1957 2.37 105
May 26, 1957 2.47 145
1948 Apr. 29, 1948 2.31 82 June 16, 1957 2.26 85
May 8, 1948 2.43 107
May 21, 1948 3.35 403 1958 May 11, 1958 2.69 216
June 4, 1948 3.09 310 May 20, 1958 2.52 160
June 23, 1948 2.58 142 June 4, 1958 2.37 118
June 11, 1958 2.40 126
1949 May 13, 1949 2.49 107
June 2, 1949 - b100 1959 June 6, 1959 2.53 202
June 21, 1949 2.37 90 June 15, 1959 2.25 99
1950 May 17, 1950 2.79 226 1960 May 12, 1960 2.71 274
May 22, 1950 2.94 294 June 2, 1960 2.50 180
May 27, 1950 2.89 276
June 5, 1950 2.90 284 1961 May 25, 1961 2.49 186
June 16, 1950 3,00 309
June 18, 1950 3.02 319 1g62 May 26, 1962 2.51 222
June 13, 1962 2.21 111
1951 May 12, 1951 2.91 260
May 17, 1951 2.81 222 1963 May 25, 1963 2,68 152
May 23, 1951 2.84 236 June 3, 1963 2.32 169
June 11, 1951 2.92 289 June 10, 1963 2.33 176
1952 Apr, 27, 1952 2.75 242 1964 June 9, 1964 3.77 4556
May 3, 1952 2,56 178
b About.

¢ Occurred on

d Annual peak only.

following gday.

627. Little Porcupine Creek tributary near Helena, Mont.

Location.--Lat 46°35', long 112°16', in SWi sec.29, T.10 N., R.5 W., at culvert

on U.S. Highway 12, 11 miles west of Helena.

Drainage area.--0.48 sq mi.
Gage.-- Crest-stage gage.

Altitude of gage 1is 5,360 ft (from topograptic map).

Stage-discharge relation.--Defined by current-meter measurements below 2 cfs.

Remarks.--Peaks are principally from snowmelt.

Peak stages and dlscharges

Only annual peaks are tchown.

Qage Gage
Water Discharge Water Discharge
h
year Date ?§i§t§ (efs) year Date ?;:gg? (cfs)
1959 June 6, 1959 0.45 1.5 1962 June 2, 1962 0.49 1.7
1960 May 12, 1960 .39 1.2 1963 May 20, 1963 .57 2.2
1961 May 22, 1961 .17 .4
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630. Tenmile Creek near Helena, Mont.

Location.--Lat 46°36'20", long 112°05'20", near_ center of SEL sec.22, T.10 N.,
R.4 W., on right bank at Broadwater Hotel, 13 miles west of Helena and
25 miles upstream from Sevenmile Creek.

Drainage area.--102 sq mi.

Gage.--Nonrecording prior to Sept. 18, 1925; recording thereafter. At site
100 ft downstream at different datum prior to Mar. 16, 1929. Altitude of
gage 1s 3,960 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 710 cfs
at site used prior to Mar. 16, 1929, and below 580 cfs at described site.

Remarks.--Diversions for irrigation of about 1,200 acres above station and for
water supply of Helena do not materially affect peak flows. TFeaks are
principally from snowmelt. Only annual peaks are shown.

Peak stages and discharges

Gage G e
Water Discharge Water Discharge
year Pate ?:éggg (cfs) year Date ?g:g:g (cfs)
1909 May 28,June 11, 4.7 477 1932 May 14, 1932 1.91 140
1309 1933 May 31, 1933 2.21 250
1910 Apr. 20 1910 2.8 85 1934 June 7, 1934 1.83 129
1935 May 24, 1935 1.95 106
1911 June 4, 1911 3.85 230
1912 May 22, 1912 4.4 405 1936 June 8, 1936 1.80 83
1913 May 28, 1913 4.3 328 1937 May 20, 1937 1.86 86
1914 May 16, 1914 4.8 548 1938 May 26, 1938 3.55 654
1915 June 17, 1915 4.8 424 1939 Apr.29, May 4, 2,33 108
1939
1916 Mar. lo, 1916 25.45 - 1940 June 9, 1940 2.28 95
June 23, 1916 - 486
1917 May 28, 1917 5.9 995 1941 June 5, 1941 2.58 169
1918 May 5,15, 1918 3.6 186 1942 May 26, 1942 2.81 248
1919 Apr.27,29, 1919 - 76 1943 Mar, 28, 1943 a3.14 -
1920 May 18, 1920 4.5 440 June 13, 1943 - 325
1944 June 27, 1944 2.97 340
1921 May 19, 1921 4.7 456 1945 June 10, 1945 3.11 360
1922 June 9, 1922 4.5 398
1923 May 26, 1923 3.8 211 1946 May 28, 1946 2.22 80
1924 May 17, 1924 3.9 236 1947 June 9, 1947 3.38 449
1925 June 10, 1925 3.6 165 1948 May 21, 1948 3.26 399
1949 May 17, 1949 2.36 113
1926 Apr. 19, 1926 4,26 340 1950 June 18, 1950 3.06 355
1927 June 11, 1927 6.58 865
1928 May 10, 1928 5.06 404 1951 June 12, 1951 3.06 329
1929 May 23, 1929 2.70 450 1952 Apr, 28, 1952 2.85 250
1930 Apr. 25, 1930 2.25 257 1953 June 3, 1953 3.91 774
1954 June 11, 1954 2.47 132
1931 May 17, 1931 1,32 37

a Backwater from ice.

MISSOURI RIVER MAIN STEM
655, Missourl River below Hauser Lake Dam, near Helena, Mont.
Location.--Lat 46°46', long 111°53', in SWi sec.29, T.12 N., R.2 W., a quarter

of a mlle downstream from Hauser Lake powerplant, 13> mliles uprtream from
Beaver Creek, and 15 miles northeast of Helena.

Drainage area.--16,876 sq mi.

Gage.--Recording. At site a quarter of a mile upstream at datum 3,500 ft above
mean sea level (levels by Montana Power Co; add 16 £t to obtain datum of
1929) prior to Feb. 1, 1940. Datum of last used gage 1s 3,581 ft above mean
sea level, datum of 1929.

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--A11 gage-helght records, numerous discharge measurements, and computed
record for calendar year 1924 and water years 1927-40 furnished by the
Montana Power Co. Many diversions for irrigation above station. Flow
partly regulated by reservoirs and powerplants above station. Peaks are
prineipally from snowmelt. Only annual peaks are shown.
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Peak stages and discharges of Missourl River below Hauser Lake Dam, near Helena, Mont,

Gage Gage

Water Discharge Water height Discharge
year Date ?gégzg (efs) year Date (figt) (cfs)

1923 May 28, 1923 75.2 20, 500 1933 June 20, 1933 73.20 812,700
1924 May 21, 1924 74.32 17,900 1934 Apr. 20 1934 69,64 a5, 500
1925 May 22, 1925 75.85 22,400 1935 June 13, 1935 72.46 all, 100
1926 May 26, 1926 72.73 13,300 1936 May 18, 1936 72.60 all,100
1927 June 15,18,1927 78.8 833,300 1837 July 2, 1837 69.02 a4,420
1928 May 14, 1928 - az2l,900 1938 July 8, 1938 75.04 al7,300
1929 June 19, 1929 74.2 18,000 1939 May 8, 1939 72.10 210,100
1930 Apr. 17, 1930 71.47 al0,000 1940 May 16, 1940 6.48 ag,910
1931 Apr. 17, 1931 70.20 6,690 1941 June 11, 1841 6.60 al0,200
1932 June 20, 1832 73,46 al3, 300 1842 June 10, 1842 11,75 25,000

a Maximum daily.

665. Missouri River below Holter Dam, near Wolf Creek, Mont.
Location.--Lat 46°59'40", long 112°00'50", in S% sec.5, T.14 N., R.3 W., on

left bank a quarter of a mile downstream from Holter Dam and 3 miles south-
east of Wolf Creek.

Drainage area.--17,149 sq mi.
Gage.--Recording. Datum of gage 1s 3,464.11 ft above mean sea level, cdatum of
192

Stage-discharge relation.--Defined by current-meter measurements.

Remarks.--Diversions for irrigation of about 574,000 acres above station. Flow
regulated by nine smaller irrigation reservolrs and powerplants, and since
1953 by Canyon Ferry Reservoir (usable capacity, 2,043,000 acre-ft). Annual
peak flows not materially affected prior to 1953. Peaks are principally
from snowmelt. Only annual peaks are shown.

Peak stages and discharges

Gage Gage

Water Discharge Water Discharge
year Date ?g:gt? (cfs) year Date ?gégzg (efs)
1946 June 3, 1946 6.82 16,000 1956 June 2, 13956 9.48 25,500
1947 June 12, 1947 9.75 27,200 1957 June 8, 1957 7.13 17,000
1948 June 8, 1948 11.70 34,800 1958 July 3, 1958 4.85 8,450
1949 June 6, 1949 7.80 19,600 1959 June 17, 1958 7.80 18,200
1850 June 21, 1950 7.82 18,700 1960 Dec. 13, 1959 6.61 14,800
1951 May 28, 1851 8.45 22,000 1961 Feb, 16, 1961 4.12 7,760
1852 June 9, 1952 8.90 23,700 1962 June 18, 1962 6.70 15,000
1853 June 18, 1853 6.10 13,500 1963 June 21, 1963 7.31 16,700
1854 Jan, 2, 1954 - a5, 500 1964 June 19, 1964 10.04 27,100
1855 July 18, 1855 - 26,720

a Maximum daily.

LITTLE PRICKLY PEAR CREEK BASIN
685. Little Prickly Pear Creek near Marysville, Mont.

Location.--Lat 46°47', long 112°24', in SWi sec.18, T.12 N., R.6 W., half a
mile downstream from Deadman Creek and 6 miles northwest of Marysville.

Drainage area.--44.4 sq wmi.
Gage.--Nonrecording. Altitude of gage is 4,700 ft {from topographic map).

Stage-discharge relation.--Subject to large shifts. Defined by current-meter
measurements below 340 cfs.

Remarks.--Diversions for irrigation above station do not materially affect peak
flows. Peaks are principally from snowmelt. Only annual maximum observed
stages and discharges are shown.
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Peak stages and discharges of Little Prickly Pear Creek near Marysville, Mont.

Gage tige

Water Discharge Water Discharge
year Date ?giggg (efs) year Pate ??;gtg (cfs)
1913 | May 28, 1913 3.2 315 || 1923 | May 23-27, 1923 1.54 84
1914 | May 17, 1914 2.5 196 || 1924 | May 17, 1924 1.84 149
1915 | June 16, 1915 2.4 180 || 1925 | May 21, 1925 1.70 114
1916 | June 5, 1916 2.55 204 | 1926 | Apr, 20, 1926 1.84 149
1917 | May 25, 1917 3.8 454 || 1927 | June 8, 1927 2.30 303
1916 | May 5, 1918 2.1 124 || 1928 | May 9, 1928 2.05 238
1919 (a$ 1.30 29 || 1929 | May =24, 1s29 1.64 146
1920 | May 18, 1920 2.08 155 || 1930 | Apr. 25, 1930 1.60 121
1921 | May =21, 1921 2.08 160 | 1931 | May 17, 1931 .92 29
1922 | May 20, 1922 2.10 224 || 1932 | May 14, 1932 1.44 110

a May 1-3, 22, 24-26, 29, 1919.

710. Little Prickly Pear Creek near Canyon Creek, Mont.

Location.--Lat 46°49', long 112°15', in NWL sec.9, T.12 N., R.5 W., half a mile
downstream from Canyon Creek and 1 mile northeast of Canyon C-eek Post
Office.

Drainage area.--183 sq mi.

Gage .~--Nonrecording. At site a quarter of a mile downstream at different datum
prior to June 2, 1917. Altitude of gage is 4,240 ft (from tooographic map).

Stage-discharge relation.--Defined by current-meter measurements below 560 cfs
at sife used prior to June 2, 1917, and below 500 cfs at described site.

Remarks.--Peak flows are materially affected by diversions for irrigation above
station. Peaks are principally from snowmelt. Only annual maximum observed
stages and discharges are shown.

Peak stages and discharges

Gage Gage

Water Discharge Water Discharge
year Date ??éggg (cfs) year Date ?iég:g (cfs)
1909 May 28, 1909 4.4 485 1917 May 15,16,1917 - a800
1910 Apr. 19, 1910 3.35 176 1918 May 7, 1918 3.1 372

1919 Aug. 1, 1919 1.2 53
1911 | June 1, 1911 3.1 129 1920 May 14, 1920 3.4 445
1913 May 29, 1913 4.8 665 1921 May 18-22,1921 2.8 319
1914 May 19, 1814 4,0 296 1922 May 20, 1922 3.42 498
1915 June 19, 1915 3.8 250 1923 May 10-13,25-27, 2.3 195

1923

19186 June 30, 1916 4.2 395 1924 May 17, 1924 2.60 276

a Maximum daily discharge; estimated.

712. Lyons Creek near Wolf Creek, Mont.

Location.--Lat 46°56!, long 112°08', in NE% sec.29, T.14 N., R.4 W., 135 ft up-
stream from mouth and 55 miles southwest of Wolf Creek.

Drainage area.--29.4 sq mi.
Gage.--Crest-stage gage. Altitude of gage is 3,730 ft {from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 350 cfs.

Remarks.--Peaks are principally from snowmelt. Only annual peaks are shown.
Peak stages and discharges

Gage Cage
Water Discharge Water Discharge
height Date height
year Date (fegt) (cfs) year (fegt) (cfs)
1959 June 6, 1959 0.81 63 1962 May 22, 1962 1.57 158
1980 June 2, 1960 .81 63 1963 Feb. 4, 1983 1.3 120
1964 June 8, 1964 3.80 490
1961 May 28, 1961 .12 13
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730. Dearborn River near Clemons, Mont.

99

Location.--Lat 47°17'30", long 112°27'00", in SELSEL sec.23, T.18 N., R.7 W.,
on right bank 30C ft upstream from highway bridge, half a mile southeast of
former post office at Clemons, 2 miles downstream from Falls Creek, and

14 miles south of Augusta.

Drainage area.--123 sq mi.

Gage .--Nonrecording
gage 1s 4,560 ft

rior to Apr. 8, 1931; recording thereafter.
by barometer).

Stage-discharge relation.--Defined by current-meter measurements.

Altitude of

Remarks.--Diversions for irrigation of about 2,500 acres below station do not

materially affect peak flows.
for partial-duration series, 450 cfs.

Peaks are principally from snowmelt.

Base

Only annual peaks are shown prior to

1931.
Peak stages and discharges
Gage Gage
Water Discharge Water Date height Discharge
year Date ?;ég:; (cfs) year (fegt) (cfs)

1921 May 25,27, 1921 3.22 965 1944 June 10, 1544 2.96 626
1922 June 6, 1922 3.70 1,340 June 17, 1944 4.12 1,400
1923 Aug. 21, 1923 3.28 1,010 June 28, 1944 3.35 868
1929 May 24, 1929 3.11 958 1945 June 5, 1945 3.97 1,260
1930 Apr. 25, 1930 2.72 625 June 22, 1945 2.95 590
1931 May 17, 1931 1.37 82 1946 May 28, 1946 3.44 891
1932 May 14, 1932 2.57 544 1947 May 5, 1947 3.69 968
June 10, 1932 3.41 1,150 May 10, 1947 3.70 975
May 27, 1947 2.87 489
1933 June 1, 1933 3.54 1,260 June 9, 1947 3.17 658
1934 Apr. 14, 1934 2.64 540 1948 May 22, 1948 4.25 1,350
Apr., 23, 1934 2.94 698 June 4, 1948 5.97 2,970
May 7, 1934 2.95 703 June 16, 1948 4.22 1,290

June 7, 1934 5.58 2,450
1949 May 17, 1949 3.26 576
1935 May 24, 1935 2.86 655 May 27, 1949 3.32 612
1936 May 15, 1936 2.43 470 1950 May 18, 1950 3.66 790
May 23, 1950 3.81 938
1937 June 13, 1937 2.58 515 May 28, 1950 3.50 720
June 6, 1950 3.61 790
1938 May 28, 1938 4,57 1,890 June 15, 1950 4.64 1,630

June 24, 1938 3.19 920
1851 Apr. 30, 1951 3.18 540
1939 May 5, 1939 2.24 368 May 12, 1951 3.69 839
May 24, 1951 3.59 748
1940 May 12, 1940 2.14 317 June 15, 1951 4,34 1,420
July 13, 1951 3.24 576

1941 June 1, 1941 2.78 648
June 5, 1941 2,67 584 1952 Apr. 28, 1952 3.43 684
May 16, 1952 3.93 1,060

1942 May 26, 1942 3.51 1,260
June 8, 1942 3.36 1,150 1953 Apr, 28, 1953 3.24 535
May 8, 1953 3.42 662
1943 Apr. 20, 1943 2.80 660 May 20, 1953 3.15 540
May 29, 1943 3.14 878 June 4, 1953 6.20 3,200
June 13, 1943 5,32 2,490 June 13, 1953 4,57 1,670
1944 May 19, 1944 3.99 1,320 1964 June 9, 1964 9.15 al7,400

a Annual peak only.
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735. Dearborn River near Craig, Mont.

Location.--Lat 47°11155", long 112°05'25", in NELSEL sec.27, T.17 N., R.4W.,
on right bank a quarter of a mile downstream from bridge on State Highway
287, 5 miles downstream from South Fork, 10 miles northwest of Craig, and

12 miles upstream from

Drainage area.--325 sq mi.

Gage.--Nonrecording prior
gage 1s 3,790 ft (from

Stage-disc
oC ¢

mouth.

to Oct. 1, 1948; recording thereafter.
topographic mapﬁ.

harge relation.--Defined by current-meter measurements below
fs.

Altitude of

Remarks.--Diversions for irrigation of about 3,300 acres do not materially

affect peak flows.
duration series, 950 cfs.

Peaks are principally from snowmelt.

Peak stages and discharges

Base for partial-

Gage Cage
Water Date height Discharge Water Date height Di?g?:gge
year (feet) cfs year (feet)
1946 May 29, 1946 5.72 al,170 1953 May 8, 1953 5.32 970
May 25, 1953 7.55 3,880
1947 Mar. 15, 1947 b7.97 (c) June 4, 1953 9.58 7,960
May 3, 1947 5,75 1,400
June 10, 1947 5.24 954 1954 May 20, 1954 S.25 1,500
June 12, 1954 4.90 1,210
1948 Mar. 28, 1948 5.32 1,190
May 9, 1948 5.13 986 1955 May 22, 1955 5.76 1,890
May 14, 1948 5.46 1,190 June 14, 1955 4,71 1,010
May 22, 1948 6.48 2,050
June 5, 1948 7.89 4,400 1956 Dec. 22, 1955 b5.06 -
June 17, 1948 7.61 3,900 May 22, 1956 4,75 1,080
1949 Feb. 17, 1949 b5.52 - 1957 May 21, 1957 8.64 6,150
May 28, 1949 5.21 798
. 1958 May 12, 1958 5.45 1,620
1950 May 18, 1950 5.82 1,280 June 4, 1958 6.16 2,430
May 23, 1950 5.91 1,360 June 12, 1958 7.96 4,940
May 28, 1950 5.53 1,010
June 7, 1950 5.84 1,290 1959 June 6, 1959 5.70 1,330
June 16, 1950 6.43 1,990 June 15, 1959 5,33 1,010
1951 Mar. 21, 1951 b7.59 - 1960 May 13, 1960 6.12 1,820
Apr. 30, 1951 6.18 1,710
May 12, 1951 5,88 1,510 1961 May 30, 1961 5.23 876
May 24, 1951 5.57 1,230
June 13, 1951 6,20 1,830 1962 May 17, 1962 5.98 1,580
July 10, 1951 5.35 1,080 May 26, 1962 7.50 3,470
June 15, 1962 5.87 1,840
1952 Apr, 28, 1952 5.32 1,020
May 16, 1952 6.06 1,690 1963 June 11, 1963 5.42 1,400
1953 Apr. 28, 1953 5.38 1,030 1964 June 9, 1964 13,50 di5, 400
a Annual maximum observed only, b Backwater from ice. ¢ Not known; probably

exceeded base discharge.

highway bridge at Cascade.

Drainage area.--18,493 sq mi.
Gage.--Nonrecording.

of 1929.

Stagg-digch?rge relation.--Defined by current-meter measurements below
’ cfs,

d Annual peak only.

MISSOURI RIVER MAIN STEM

740. Missouri River at Cascade, Mont.
Location.--Lat 47°16', long 111°42', in SEINEY sec.35, T.18 N., F.1 W., at

Datum of gage is 3,337.8 ft above mean sea level, datum

Remarks.--Diversions for irrigation of about 588,000 acres above station. Some

regulation by Hauser Lake .and Canyon Ferry powerplants.
materially affected.

maximum observed stages and discharges are shown.

Peak flows are
Peaks are principally from snowmelt.

Orly annual



MISSOURI RIVER MAIN STEM 101

Peak stages and discharges of Missouri River at Cascade, Mont.

e

Water Date hggggt Discharge Water Date hggght Di?c?arge
year (reet) | (ofs) year (feet) °®
1803 June 9, 1903 9.3 22,700 1910 May 13, 1910 8.9 19,700
1804 May 27, 1904 9.5 21,710
1905 June 30, 1905 6.65 10,410 1911 June 17, 1911 10.9 27,200

1912 June 17, 1912 11.37 29,080
1906 June 19, 1806 8.0 17,180 1913 June 5, 1913 12.35 32,130
1907 June 23, 1807 13,2 39,240 1914 May 27,June 9, 9.9 22,800
1908 June 5, 1908 16,7 54,250 1914
1909 June 9, 1809 13.5 39,850 1915 June 12, 1915 8.5 17,500

SMITH RIVER BASIN
745. Smith River near White Sulphur Springs, Mont.

Location.--Lat 46°40', long 110°44', near center of sec.33, T.11 N., R.8 E., at
Meachen Ranch, 12 miles northeast of White Sulphur Springs.

Drainage area.--30.7 sq mi.

Gage.--Nonrecording. At site 150 ft downstream prior to June 27, 1927. Alti-
tude of gage is 5,600 ft {from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 180 cfs
and extended above by logarithmic plotting.

Remarks.--Small diversions for irrigation above station do not materially
affect peak flows. Peaks are principally from snowmelt. Only annuzl peaks

are shown.
Peak stages and discharges
Gage Gage

Water Date helght Discharge Water Date height Discharge
year (feet) (cfs) year (feet) (cfs)
1923 June 21, 1923 3.05 224 1931 Mar, 23, 1931 b2.60 -
1924 May 19, 1924 2.08 111 May 16, 1931 2.43 33
1925 June 16, 1925 2.83 172

1934 June 7, 1934 2.52 54
1926 Apr. 15, 1926 | 3.5 216 1935 May 31, 1935 2.41 46
1927 May 27, 1927 3.20 al86
1928 Apr. 26, 1928 3.4 234 1936 Apr, 11, 1936 4.20 770
1929 May 24, 1929 2.55 72
1930 Apr. 9, 1930 2.83 | 117

a Maximum observed; was higher about June 9, 1927.

b Maximum observed; backwater from ice.

760. Newland Creek near White Sulphur Springs, Mont.
Location.--Lat 46°44', long 110°50', near line between secs. 9 and 10, T.11 N.,

R.7 E., on left bank 13 miles north of White Sulphur Springs and 15 miles
upstream from mouth.

Drainage area.--6.74 sq mi.

Gage .--Recording gage and artificial control. Altitude of gage 1s 5,5¢0 ft
by barometer).

Stage-discharge relation.--Defined by current-meter measurements below 10 cfs.

Remarks.--Small diversions for irrigation of hay meadows above station do not
materlally affect peak flows. Peaks are principally from snowmelt. Only
annual peaks are shown.

Peak stages and discharges

Water Date hgiggt Discharge Water Date hgiggt Discharge

year (feet) (cfs) year (feet) efs

1946 June 11,17,1946 0.72 4.9 1953 June 4, 1953 3.50 56

1947 May 6, 1947 2.18 18

1948 May 8, 1948 2.64 29 1960 May 19, 1960 2.39 5.1

1949 June 1, 1949 1.48 6.2

1950 May 28, 1950 1.64 3.5 1961 May 31, 1961 2.18 3.2
1962 May 29, 1962 2.68 15

1951 May 13, 1951 1.62 11 1963 June 26, 1963 2.53 11

1952 May 4, 1952 1.66 14
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765. Newland Creek near damsite, near White Sulphur Springs, Mont.
Location.--Lat 46°38', long 110°57!, in Nw% sec.14, T.10 N., R.6 E., on right

bank 50 ft upstream from farm bridge, 4 miles downstream from U.3. Highway
89, and 6 miles north of White Sulphur Springs.

Drainage area.--44.8 sq mi.

Gage .--Nonrecording. At site 50 ft downstream at datum 0.52 ft lower prior to
une 14, 1951. Altitude of gage is 5,100 ft (by barometer).

Stage-discharge relation.--Defined by current-meter measurements below 150 cfs.

Remarks.--Diverslons for irrigation of about 200 acres above station. Flow may
e supplemented by diversion from Sheep Creek, which enters 8 miles up-
stream. Peak flows are not materially affected. Peaks are principally from
snowmelt. Only annual peaks are shown.

Peak stages and discharges

Water Date hgigit Discharge Water Date hgigﬁt Discharge
year (feet) (cfs) year (feet) (cfs)
1951 May 14, 1951 1.28 53 1955 June 16, 1955 1.22 28
1952 May 22, 1952 1,38 45

1953 June 5, 1953 3.83 227 1956 Mar. 25, 1956 1.33 43
1954 July 1, 1954 1.04 21 1957 June 16, 1957 1.14 27

768. Nugget Creek near Nelhart, Mont.

Location.--Lat 46°47!, long 110°42¢, in NEZ sec.27, T.12 N., R.8 E., at culvert
on U.S. Highway 89, 11 miles south of Neihart.

Drainage area.--1.48 sq mi.
Gage.--Crest-stage gage. Altitude of gage is 6,400 ft (from topowraphic map).

Stage-discharge relation.--Defined by current-meter measurements below 7 cfs
and by culvert computation at 14.3 cfs.

Remarks.--Peaks are principally from snowmelt. Only annual peaks are shown.
Peak stages and discharges

Gage Gnge
Water Digcharge Water Discharge
D eight Date helght
year ate ?figt) (cfs) year (fngz) (cfs)
1959 June 7, 1959 1.05 14 1962 May 25, 1962 0.50 6
1960 May 12, 1960 .38 5 1963 June 2, 1963 .50 6
1961 May 27, 1961 .30 4

770. Sheep Creek near White Sulphur Springs, Mont.

Location.--Iat 46°46', long 110°49', in SWiSE sec.26, T.12 N., R.7 E., on
Tright bank 7 miles upstream from Moose Creek and 16 miles north of White
Sulphur Springs.

Drainage area.--54.4 sq mi.

Gage .--Nonrecording prior to May 4, 1955; recording thereafter. At site 1,000
t upstream at datum 7.03 ft higher prior to Oct. 1, 1942, and at site
700 ft upstream at datum 5.33 ft higher Oct. 1, 1942, to May &, 1955. Alti-
tude of gage 1s 5,820 ft (by barometer).

Stage-discharge relation.--Defined by current-meter measurements below 220 cfs
at present site and below 390 cfs at site used 1943 to 1955.

Remarks.--Diversions for irrigation of about 200 acres above station do not
materially affect peak flows. Peaks are principally from snowmelt. Base
for partial-duration serles, 120 cfs. Only annual peaks are shown prilor to
1965.
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Peak stages and discharges of Sheep Creek near White Sulphur Springs, Mort.

QGage QGage
Water Discharge Water e t Discharge
year Date ?§:§2§ (cfs) year Date ?rigg) {cfs)
1942 May 26, 1942 3.24 218 1957 May 20, 1957 3.54 134
1943 [ May 31, June 2, 3.48 145 June 6, 1957 3.70 145
1943 June 21, 1957 3.49 123
1944 May 18, 1944 3.14 118
1945 June 6, 1945 3.65 158 1958 May 11, 1958 3.45 122
1946 May 28, 1946 4.14 194 1959 June 7, 1959 4.77 270
1847 May 9, 1947 4,68 263
1948 May 22, 1948 4.98 509 1960 May 13, 1960 3.68 149
1949 May 31, 1949 3.68 144 June 4, 1960 3.52 126
1950 June 18, 1950 3.84 168
1961 May 27, 1961 3.62 130
1951 May 26, 1851 4.12 206
1952 May 4, 1952 4.60 217 1962 May 21, 1962 3.76 159
1953 June 4, 1953 5.80 460 June 3, 1962 3.66 149
1954 May 22, 1954 3.48 110 June 14, 1962 3.59 142
1855 June 15, 1855 4.00 192 1963 June 2, 1963 3.87 185
June 14, 1963 3.44 132
1956 May 26, 19856 3.76 163
1964 June 9, 1964 4.93 b362
1957 Mar, 28, 1857 a3.87 -

a Backwater from ice.
b Annual peak only.

775. Smith River near Eden, Mont.
Location.--Lat 47°12', long 111°23', in SWiSWi sec.29, T.17 N., R.3 E., on left

bank a quarter of a mile upstream from Mullens Creek, 2 mlles upstream from
Hound Creek, and 7 mlles southwest of Eden.

Drainage area.--1,594 sq mi.
Gage.--Recording. Altitude of gage is 3,500 ft (by barometer).
Stage-discharge relation.--Defined by current-meter measurements below 3,800
c¢fs and extended above on basls of slope-area measurement at 12,300 c¢fs.
Remarks.--Dlversions for irrigation of about 24,500 acres above statlon.
ight effect by Smith River Reservoir (total capacity, 10,700 acre-ft).

Peak flows are not materially affected by dlversions and storage. P2aks are
principally from snowmelt. Base for partial-duration series, 1,100 cfs.

Peak stages and discharges

Qage QGage
Water Date height Discharge Water Date helght Di?cgagge
year (feet) (cfs) year (feet) efs
1951 May 25, 1951 3.67 al, 710 1958 May 13, 1958 2.66 894
1952 Nov. 26, 1951 b4.35 - 1959 Mar. 20, 1959 b4.80 -
Apr., 7, 1852 3.29 1,340 June 8, 1959 4.25 2,250
Apr. 19, 1852 3.24 1,300 June 17, 1959 3.98 1,980
May 5, 1952 3.94 1,980
May 23, 1852 3.94 1,980 1960 Mar, 24, 1960 b3.66 -
Mar. 27, 1960 3.12 1,160
1953 May 30, 1953 5.83 4,200 May 13, 1960 3.17 1,230
June 4, 1853 10.46 12,300
1961 June 1, 1961 2.45 719
1954 Dec. 12, 1853 b3.42 -
June 5, 1954 2.98 1,120 1962 May @22, 1962 3.64 1,580
June 12, 1854 3.05 1,150 June 16, 1962 3.16 1,200
1855 June 17, 19855 3,73 1,730 1963 Feb, 4, 1963 b12.50 -
Feb. 5, 1963 - (c)
1956 Dec. 24, 1855 b4.12 June 5, 1963 3.66 1,690

May 25, 1956 2.88 1,020
1964 June 10, 1964 5.48 d3,860
1957 Mar. 11, 1857 b3,07 -
June 7, 1857 2.98 1,040

a Maximum for period April to September,

b Backwater from ice.

¢ Maximum peak discharge for year not determined.
d Annual peak only.
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778. Goodman Coulee near Eden, Mont.

Location.--Lat 47°20', long 111°25', in center sec.12, T.18 N., R.2 E., at
culvert on county road, 8 miles northwest of Eden.

Drainage area.--21.8 sq mi.

Gage .--Crest-stage gage.

Altitude of gage is 3,370 ft (from topo-raphic map).

Stage-discharge relation.--Defined by current-meter measurements below 15 cfs
and extended above on basis of computed flow through culvert,using head as
indicated by crest-stage gages.

Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Date helght Discharge Water Date helght Discharge
year (tect) cfs year (£rst) (crs)
1959 Apr. 22, 1959 1.57 49 1962 Mar. 19, 1962 4,17 127
1960 May 1, 1960 1.92 41 1963 Feb. 4, 1963 2.30 55
1961 - - (a)

a No evidence of flow during year.

780. Smith River at Truly, Mont.

Location.--Lat 47°21', long 111°26', near center of sec.35, T.19 N., R.2 E., at
highway bridge at former post office at Truly, 6 miles southeast of Ulm and
6 miles upstream from mouth.

Drainage area.--2,006 sq mi.

Gage .--Nonrecording. At different datum prior to June 30, 1907.

gage is 3,330 't (by barometer).

Altitude of

Stage-discharge relation.--Defined by current-meter measurements below 1,700

gy Slachange sejoilop

cf's and extended to 8,800 cfs on basis of logarithmic plotting, and at

30,300 cfs by slope-area measurement.

Remarks.--Diversions for irrigation of about 24,700 acres above station do not
materially affect peak flows. Only annual maximum observed stages and dis-
charges are shown.

Peak stages and discharges

ater | bae | elghe |Diponmmee |l Veter | pae | veign | Dlfciyee
1905 June 12, 1805 2.65 534 1930 Apr. 26, 1930 4.00 1,640
1906 June 7, 1806 3.98 1,250 1931 Apr. 8, 1931 2.55 597
1807 June 24, 1907 9.0 8,800 1932 June 10, 1932 5.25 2,900
1929 May 25, 1929 4.90 3,500 1953 June 4, 1953 - 30,300
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782. Missouri River near Ulm, Mont.

Location.--Lat 47°26'10", long 111°23'10", in NWiNWi sec.5, T.19 N., R.3 E., on
left bank 6 miles east of Ulm and 9 miles downstream from Smith River.

Drainage area.--20,941 sq mi.
Gage.--Recording. Altitude of gage 1s 3,310 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below
17,000 cfs.

Remarks.--Diversions for irrigation of about 610,000 acres above station. Flow
regulated by 10 small irrigation reservoirs and powerplants and Canyon Ferry
Reservoir (usable capacity, 2,043,000 acre-ft). Diversions and regulation
materially affect peak flows. Peaks are principally from snowmelt. Only
annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Date height | Discharge || Water Date height Dis°¥arge
year (feet) (efs) year (reet) (cfs)
1948 June 1948 ale - 1960 | May 18, 1960 z 15,800
1953 |  June 1953 a17 - 1961 | Jan. 27, 1961 - 6,700
Feb. 1, 1961 | a9.38 -
1958 | June 15, 1958 7.98 11,800 || 1962 | June 20, 1962 | 10.02 16,000
1959 | June 19, 1959 | 11.26 19,100 || 1963 | June 12, 1963 | 10.78 18,200
1950 | Nov. 17, 1959 | alZ.20 - 1964 | June 22, 1964 | 14.44 27,500

a Backwater from ice.

SUN RIVER BASIN

785. North Fork Sun River near Augusta, Mont.
(Published as "North Fork of North Fork Sun River"
prior to October 1959)

Location.--Lat 47°38'30", long 112°51!'30", in SWiSWi: sec.23, T.22 N., R.10 W.,
on left bank 400 ft upstream from Arsenic Creek, 1 mile upstream fron con-
fluence with South Fork, and 25 miles northwest of Augusta.

Drainage area.--258 sq mi.

Gage.--Nonrecording prior to July 23, 1946; recording thereafter. Near present
site at different datum 1811-12. At site three-quarters of a mile d-wnstream
at different datum Oct. 1, 1945, to July 22, 1946. Datum of gage is 4,785.72
ft above mean sea level (levels by Bureau of Reclamation).

Stage-discharge relation.--Defined by current-meter measurements below
3,700 cfs.

Remarks.--Peaks are principally from snowmelt. Base for partial-duration series,
1,250 cfs. Only annual peaks are shown prior to 1947.

Peak étages and discharges

Water Date hggggt Discharge Water Date hgggﬁt Disc?agge
year (reet) (crs) year (reet) (cfs
1911 June 3, 1911 92.7 2,390 1950 May 23, 1950 5.26 2,180
1912 May 20, 1912 92.6 2,280 May 28, 1950 5.17 2,100
June 5, 1950 6.00 3,340
1946 May 28, 1946 5.39 2,190 June 21, 1950 5.93 3,240
July 1, 1950 5.30 2,220
1947 Apr, 28, 1947 4.57 1,800
May 9, 1947 6.28 3,520 1951 May 12, 1951 5.66 2,880
May 27, 1947 4,92 2,130 May 18, 1951 5.02 1,970
June 2, 1947 4.88 2,090 May 24, 1951 5.69 2,920
June 10, 1947 4.91 2,120 June 16, 1951 5.88 3,170
July 6, 1951 4.26 1,410
1948 May 22, 1948 6.78 4,460
June 3, 1948 7.03 4,840 1952 Apr. 27, 1952 4.84 1,900
June 17, 1948 5.19 2,320 May 4, 1952 4,84 1,900
May 15, 1952 5.11 2,140
1949 May 15, 1949 5.33 2,720 May 20, 1952 4.80 1,860
May 30, 1949 5.13 2,520 May 26, 1952 4.59 1,690
June 8, 1949 4.27 1,710 June 6, 1952 4.22 1,400
1950 May 15, 1950 4.72 1,720 1953 May 7, 1953 4.15 1,480
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Peak stages and discharges of North Fork Sun River near Augusta, Mont.--Continued

Gage Grge
Water Date height Discharge Water Date height Di?cggrge
year (feet) (ers) year (feet) ¢
1953 May 20, 1953 4.24 1,570 1957 June 9, 1957 5.12 2,330
June 3, 1953 6.44 3,990
June 13, 1953 6.37 3,890 1958 May 12, 1958 5.37 2,560
July 1, 1953 4.41 1,840 May 26, 1958 5.34 2,520
June 10, 1958 5.61 2,830
1954 May 20, 1954 6.77 4,580
June 5, 1954 5.03 2,130 1959 May 16, 1959 4,62 1,810
June 14, 1954 5.07 2,170 May 25, 1959 4.07 1,360
June 24, 1954 5.57 2,920 June 6, 1959 6,26 3,650
July 2, 1954 4,81 2,110 June 15, 1959 6,48 3,960
July 3, 1959 4.12 1,400
1955 May 21, 1955 5.58 2,900
June 13, 1955 5.42 2,550 1960 May 13, 1960 5.20 2,280
June 25, 1955 5.55 2,760 June 4, 1960 5.63 2,660
June 29, 1955 4,49 1,720 June 16, 1960 4.69 1,740
1956 May 21, 1956 6.50 4,060 1961 May 27, 1961 6.07 3,400
June 2, 1956 6.73 4,170
June 11, 1956 5.31 2,410 1962 Apr. 25, 1962 4,15 1,420
June 16, 1956 5.44 2,520 May 25, 1962 5.71 2,830
June 18, 1962 4.82 1,900
1957 May 6, 1957 5.37 2,700
May 15, 1957 5.03 2,330 1963 June 5, 1963 4.56 1,680
May 21, 1957 5.92 3,330
June 4, 1957 5,06 2,230 1964 June 8, 1964 15.82 a49,400

a Annual peak only.

796. Beaver Creek at Gibson Dam, near Augusta, Mont.

Location.--Lat 47°36', long 112°45', in SEi sec.4, T.21 N., R.9 W., at bridge
on county road 19 miles northwest of Augusta.

Drainage area.--20.3 sq mi.
Gage.--Crest-stage gage. Altitude of gage 1s 4,560 ft (from topo-raphic map).

Stage-discharge relation.--Defined by current-meter measurements below 70 cfs
and by slope-area measurements at 496 and 4,360 cfs.

Remarks.--Peaks are principally from snowmelt. Only annual peaks are shown.
Peak stages and discharges

Water Date hgigﬁt Discharge Water Date hgzggt Discharge
year (feet) (cfs) year (£aet) (cfs)
1959 June 6, 1959 0.78 110 1962 May 26, 1962 2.45 496
1960 May 12, 1960 2.28 458 1963 May 25, 1963 .85 122

1964 June 8, 1964 - 4,360
1961 May 7, 1961 .37 55
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800. Sun River near Augusta, Mont
(Published as "above Augusta" 1889-90 and as North Fork Sun
River near Augusta 1904-40)

Location.--Lat 47°37', long 112°42', in NWi sec.36, T.22 N., R.9 W., 157 ft up-
stream from diversion dam and 18 miles northwest of Augusta.

Drainage area.--609 sq mi.

Gage .--Nonrecording prior to Oct. 1, 1938; recording thereafter. At site
miles downstream at different datum prior to Jan. 1, 1916. At divsrsion
dam 150 ft downstream at same datum Jan. 1, 1916, to Sept. 30, 1936. Datum
of gage 1s 4,474 ft above mean sea level (levels by Bureau of Reclamition).

Stage-discharge relation.--Defined by current-meter measurements below
11,000 cfs.

Remarks.--Records for 1916-36 and Plshkun Canal data furnished by Bureai of Rec-
Jamation. Flow since 1930 regulated by Gibson Dam (usable capacity,
105,000 acre-ft. Prior to 1939, usable capacity was 88,560 acre-ft). Rec-
ords for 1916-40 include flow 1n Pishkun Canal. Peak flows not materially
affected prior to 1930. Only annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Disgcharge Water ¢ | Discharge
year Date ?22223 cfs year Date ?g:gg) (cfs)
1890 May 9, 1880 4.35 4,085 1917 May @25, 1817 8.2 18,700
1918 June 10, 1918 6.02 11,900
1905 June 6, 1905 4.1 4,070 1919 May 28, 1919 3.4 4,670
1920 June 15 1920 3.9 6,130
1906 June 5,13,1906 3.1 2,320
1907 June 2, 1907 5.6 6,530 1921 May 26, 1921 4,40 7,280
1508 June 7, 1908 9.5 20,000 1922 June 5, 1922 4.40 7,350
1909 June 3,16,1909 6.0 7,030 1923 June 12, 1923 3.60 5,250
1910 May 8, 1910 5.1 5,040 1924 May 15, 1924 4,40 7,150
1925 May 20, 1925 4.60 7,920
1911 June 15, 1911 4.8 5,690
1912 May 21, 1912 4.8 5,670 1926 Apr. 30, 1926 2.80 3,540
1913 May 24, 1913 6.6 9,830 1927 June 9, 1927 5.95 11,400
1914 May 17, 1914 4.35 4,870 1928 May 23, 1928 5.60 10,700
1915 May 1, 1915 4.0 3,850 1929 May 24 1929 3.6 5,290
1916 June 21, 1916 11.4 32,300 1964 June 9, 1964 15,7 59,700

815. Willow Creek near Augusta, Mont.

Location.--Lat 47°33!', long 112°28', in NWiswi sec.26, T.21 N., R.7 W., just
ownstream from Little Willow Creek, 5 miles northwest of Augusta.

Drainage area.~--96.1 sq mi.
Gage .--Nonrecording. Altitude of gage is 4,150 ft (by barometer).

Stage-discharge relation.--Defined by current-meter measurements below 650 cfs.
Remarks --Diversions for irrigation of about 2,000 acres above gage probably do
not materially affect peak flows. Peaks are principally from snowmelt.
Only annual peaks are shown.

Peak stages and discharges

Gage Gage

Water Digcharge Water eight Discharge
year Date ?iég:g (cfs) year Date ?fegg) (cfs)
1905 June 26, 1905 3.15 103 1916 June 23, 1916 10.8 1,150

1917 May 26, 1917 9.58 914
1906 May 29, 1906 3.47 116 1918 Dec. 26, 1917 3.2 127
1907 | Feb. S, 1907 6.08 347 || 1919 (a} 8 16
1908 June 5, 1908 9.5 900 1920 May 12, 1920 4.75 272
1909 June 9, 1909 8,1 672
1910 Mar. 3, 1910 5.8 312 1921 May @22, 1921 1.63 60

1922 June 9, 1922 1.85 82
1912 May 22, 1912 5.9 338 1923 Aug. 21, 1923 1.45 50
1913 May 28, 1913 4.2 189 1924 (bi 1.70 64
1914 June 13, 1914 3.3 109 1925 June 4, 1925 1.37 50
1915 June 16, 1915 3.4 132

a Oct. 1-6, 17, 1918, Mar., 29, 31, 1919.
b Apr. 5-7, May 8-12, 1924.
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825. Smith Creek near Augusta, Mont.

Location.--Lat 47°25', long 112°39', in NELSEL sec.8, T.19 N., R.8 W., 5 miles
upstrezam from Ford Cresk and 13 mlles southwest of Augusta.

Drainage area.--25.0 sq mi.
Gage.--Nonrecording. Altitude of gage is 4,600 ft (from topographic map).

Stage-discharge relation.--Defined by current-meter measurements below 300 cfs.

Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Gage
Water Discharge Water Discharge
D hel,; Date height

Vear ate (295}3 (efs) year (f‘,gg) (cfs)
1906 June 3, 1906 1.8 175 1910 (a) 0.9 63
1907 June 23, 1507 4.0 911

1908 June 4, 1908 5.5 1,500 1911 May 15, 1911 2.40 454
1309 June 8, 1909 2.8 580 1912 May 22, 1912 2.5 484

a Mar, 20-22, Apr. 24-27, 1910,

835. Ford Creek near Augusta, Mont.

Location --Lat 47°26', long 112°40', near center of south line of sec.3l,
N., R.8 W., at Ford Ranch, 14 miles west of Augusta.

Drainage area.--19.4 sq mi.
Gage .--Nonrecording. Altitude of gage is 4,760 ft (from topograpvic map).

Stage-discharge relation.--Defined by current-meter measurements below 140 cfs.

Remarks.--One diversion for irrigation above station does not materlally affect
peak flows. Peaks are principally from snowmelt. Only annual peaks are

shown.
Peak stages and discharges
Gage Gize
Water Digcharge Water Date helgh Discharge
year Date ?:ég?); (cfs) year (gagtt); (cfs)
1906 June 2, 1906 1.8 93 1911 May 15,June 7, 2.2 128
1807 June 23, 1907 3.5 430 1911
1908 June 4, 1908 S.1 1,030 1912 May 20, 1912 2.7 216
1909 June 19, 1909 5.5 1,230
1910 Apr. 27, 1910 1.75 72 1964 June 8, 1964 - 2,700
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840. Smith Creek below Ford Creek,near Augusta, Mont.
Location.--Lat 47°26', long 112°31', in S} sec.32, T.20 N., R.7 W., on right

bank 2 miles downstream from Ford Creek, 4 mlles upstream from mouth, and
7 miles southwest of Augusta.

Drainage area.--74.0 sq mi.

Gage .--Nonrecording at site 300 ft upstream at different datum prior to July 9,
194?; recording thereafter. Altitude of gage 1s 4,300 ft (from topographic
map ).

Stage-dlscharge relation.--Defined by current-meter measurements below €40 cfs.

Remarks .--Diversions for irrigation of about 1,000 acres above station do not
materially affect peak flows. Peaks are principally from snowmelt. Base
for partial-duration series, 75 cfs

Peak stages and dlscharges

Gage Gage .
Water Date helght Discharge Water Date height I*scharge
year (feet) (efs) year (feet) (cfs)
1946 Jan. 26, 1946 az2.78 - 1950 June 14, 1950 3.79 535
May 28, 1946 2.28 102
1951 Mar, 21, 1951 2.49 1ol
1947 Feb, 1, 1947 a4.18 - Mar. 25, 1951 2.44 92
Mar, 15, 1947 3.08 299 Apr. 30, 1951 3.29 315
May 11, 1947 3.07 294 May 12, 1951 3.32 331
June 12, 1947 2.78 178 June 12, 1951 3.77 555
July 11, 1951 3.30 323
1948 Apr. 23, 1948 2.56 107 Aug, 28, 1951 2,54 111
May 20, 1948 3.82 550
May 29, 1948 3.71 495 1952 Dec. 10, 1951 a3.56 -
June 5, 1948 5.70 1,830 May 4, 1952 2.63 128
June 17, 1948 5.01 1,300 May 15, 1952 3.36 339
May 30, 1952 2.64 129
1949 Feb. 23, 1949 a4.89 - June 25, 1952 2.52 104
May 17, 1949 2.66 147 July 12, 1952 2,41 83
May 26, 1949 2.75 170 July 19, 1952 2.38 77
Aug. 11, 1952 2.44 89
1950 Oct, 19, 1949 2.42 91
May 18, 1950 3.07 236 1964 June 8, 1964 13.4 6,140
May 23, 1950 3,13 256

a Backwater from 1ice.

845. Elk Creek at Augusta, Mont.
(Formerly published as South Fork Sun River at Augusta)

Location.--Lat 47°29', long 112°23', in NW1SEL sec.17, T.20 N., R.6 W., at old
highway brldge, half a mile from Augusta and 6 miles upstream from mouth.

Dralnage area.--157 sq mi.
Gage.--Nonrecording. At site 300 ft upstream at different datum Apr. 20, 1207,
to December 1908. Altitude of gage 1s 4,070 ft (by barometer).

Stage-discharge relation.--Defined by current-meter measurements below
1,200 cfs.

Remarks.--Diversions for irrigation of about 4,500 acres above station svould
not materially affect peak flows. Peaks are principally from snowmelt.
Only annual maximum observed stages and discharges are shown.

Peak stages and discharges

Gage Gage .
Water Discharge Water D D*scharge
year Date ??ig:g (cfs) year ate ?;éggg (cfs)
1905 June 7, 9, 1905 2.5 620 1916 June 22, 1916 4.4 1,910
1917 May 26, 1917 5.4 2,400
1906 May?29, June 4, 2.5 625 1918 Dec. 30, 1917 b3.6 -
1906 July 15, 1918 - 421
1907 June 24, 1907 4.9 1,810 1919 (c 1.8 44
1908 June 2, 1808 6.8 4,300 1920 May 12, 1320 4.2 1,420
1909 June 9, 1909 4.15 3,040
1910 (2} 1.2 81 1921 May 20, 1921 2.6 339
1922 May 26, 1922 2.66 480
1911 June 3, 1911 2.7 560 1923 Aug., 21, 1923 2.80 615
1912 May 22, 1912 3.9 1,840 1924 Apr. 7, 1924 2.18 294
1913 May 28, 1913 3.0 1,020
1914 June 14, 1914 3.1 1,180 1964 June 8, 1964 - d12,000
1915 June 16, 1915 2.8 766
a Mar. 13, 14, 21-24, Apr. 11-20, 30, May 1, 1910. b Backwater from ice.
¢ Oct. 16, 17, Nov. 2, Dec. 5, 13, 14, 1918, d Momentary maximum; about.

219-848 O - 66 - ¢
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860. Sun River at Fort Shaw, Mont.

Location.--Lat 47°31'10", long 111°48'50", on west line of SW# se-.1l, T.20 N.,
R.2 W., at highway bridge at Fort Shaw.

Drainage area.--1,417 sq mi.

Gage.--Nonrecording at several sites within a quarter of a mile of present site
at different datums prior to May 20, 1925: recording thereafter. Altitude
of gage is 3,465 ft (from topographic maps.

Stage-discharge relation.--Large shifts occur. Defined by current-meter meas-
urements below 11,000 cfs.

Remarks.--Numerous diversions above station. Some regulation by Willow Creek
Reservolr (usable capacity, 82,300 acre-ft). Peak flows are materially
affected. Peaks are principally from snowmelt. Only annual p=2aks are shown.

Peak stages and discharges

Gage Gage
Water Discharge Water Dat. helght | Discharge
year Date ??:g?g (cfs) year ate (fegt) (cfs)
1913 May 29, 1913 65.8 10,900 1921 May 26, 1921 8.4 6,440
1914 May 17, June 3, 4,7 4,380 1922 June 5, 1922 8.8 7,280
1914 1923 May 26, 1923 7.84 4,830
1915 May 2, 1915 4.8 4,280 1924 May 17, 1924 8,50 5,950
1925 May 20, 1925 8.82 6,490
1916 June 21, 1916 11.5 20,000
1917 May 26, 1917 12.8 16,400 1926 Apr. 30, 1926 6.90 3,280
1918 June 11, 1918 9.91 9,660 1827 June 8, 1927 19.32 10,200
1919 May 23, 1919 7.35 4,280 1928 May 23, 1928 9.5 8,560
1920 June 16, 1920 8,25 6,125

875. Sun River at Sun River, Mont.

Location.-~Lat 47°32110", long 111°43'00", in NWLNEL sec.34, T.21 N., R.1 W., at
highway bridge at Sun River, 13 miles upstream from Muddy Cree%.

Drainage area.--1,454 sq mi.
Gage.--Nonrecording. Altitude of gage is 3,400 ft (from topographic map).

Stage-discharge relation.--Large shifts occur. Defined by current-meter meas-
urements below 9,400 cfs and extended above by logarithmic plotting.

Remarks.--Numerous diversions above station and regulation by several reservoirs
materially affect peak flows. Peaks are principally from snowmelt. Only
annual peaks are shown.

Peak stages and discharges

. Gige
Water Date hgigﬁt Discharge Water Date hezght Di?c?agge
year (feet) (efs) year (feet) cfs
1906 June 5, 1906 5.8 3,000 1910 May 11, 1910 7.1 4,600
1907 June 24, 1907 9.6 10,900
1908 June 7, 1908 13.4 27,200 1911 June 11, 1911 7.8 5,940
1909 June 9, 1909 10.2 12,000 1912 May 22, 1912 8.6 8,000
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885. Muddy Creek at Vaughn, Mont.

Location.--Lat 47°33'40", long 111°32'30", near center of SiINEL sec.24, T.21 N.,
R.1 E., near center of span on upstream side of old highway bridge at Vaughn,
1 miles upstream from mouth.

Drainage area.--314 sq mi.

Gage.--Nonrecording. Auxiliary crest-stage gage May 18, 1955, to Apr. 25, 1960,
and since Sept. 24, 1962. At site 500 ft downstream at different datum prior
to 1934. At present site at datum 1.00 ft higher Apr. 18, 1934, to Sept. 30,
1955. Altitude of gage 1s 3,350 ft (from topographic map).

Stage-discharge relation.--Subject to large shifts. Defined by current-meter
measurements below 3,000 cfs and extended above on basis of slope-area meas-
urement at 7,600 cfs.

Remarks.--Diversions for irrigation of about 500 acres above station. Natural
low increased by wastage from Sun River Canal and by return flow from
irrigation. Some flow diverted above station to supplement water supply for
Benton Lake Wildlife Refuge. Peak flows are not materially affected. Peaks
are principally from snowmelt. Only annual peaks are shown.

Peak stages and discharges

Water Date hgggﬁt Discharge Water Date hgggﬁt Digcharge
year (feet) (efs) year (reet) (efs)
1908 June 1908 az4 - 1946 June 24, 1946 7.4 800
1947 Mar. 16, 1947 blz.82 -
1925 June 5, 1925 8.90 602 June 10, 1947 - 1,800
1948 June 17, 1948 9.16 1,470
1932 June 1932 alg - 1949 Mar. 20, 1949 b8.80 -
May 18, 1949 - 442
1934 June 8, 1934 5.83 334 1950 July 31, 1950 3.83 518
1935 Aug, 7, 1935 5.91 356
1951 Mar. 22, 1951 b10.80 -
1936 Mar. 3, 1936 b5.88 - July 23, 1951 - 439
Mar. 9, 1936 - 292 1952 July 21, 1952 3.08 475
1937 Mar. 6, 1937 b6.43 - 1953 June 4, 1953 16,7 7,600
June 17, 1937 - 346 1954 Aug. 14, 13954 3.62 722
1938 June 23, 1938 16.0 (e) 1955 Aug. 15, 1955 1.89 386
1939 May 1, 1939 6.40 393
1940 June 3, 13940 5.64 337 1956 June 16, 1956 3.28 419
1957 May 21, 1957 5.15 892
1941 June 30, 1941 5.7 444 1958 June 4, 1958 6.91 1,070
1942 Mar., 9, 1942 b9.64 - 1959 Mar, 2, 1959 b8.98 -
May 16, 1942 - 326 June 27, 1959 - 688
1943 June 15, 1943 8.36 959 1960 Aug. 6, 1960 4.57 494
1944 Mar. 10, 1944 b4.64 -
Aug. 14, 1944 - 351 1961 July 7, 1961 5.07 632
1962 June 15, 1962 4.70 530
1945 Mar, 11, 1945 b4.54 - 1963 June 22, 1963 4.82 546
Aug. 13, 1945 - 333 1964 June 9, 1964 12.24 3,750
a At present site and datum; approximate.

b Backwater from lce.
c Not determined.

890. Sun River near Vaughn, Mont.
Locatlion.--Lat 47°31135", long 111°29'05", in SELSWi sec.33, T.21 N., R.2 E.,

on right bank 4 miles downstream from Muddy Creek, 4 miles southeast of
Vaughn, and 13 mlles upstream from mouth.

Drainage area.--1,854 sq mi.

Gage .--Nonrecording Apr. 19 to Aug. 3, 1934; recording thereafter. Altitude of
gage 1s 3,315 ft (from topographic map).

Stage-discharge relation.--Large shifts occur. Defined by current-meter
measurements.

Remarks.--Flow regulated by four reservolrs (combined capacity, about 1€0,000
acre-ft). Diversions for irrigation of about 110,000 acres above stetion.
Regulation and diversions materially affect peak flows. Peaks are princi-
pally from snowmelt. Only annual peaks are shown.
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Peak stages and discharges of Sun River near Vaughn, Mont,

Water Date hggggt Discharge Water Date hgggzt Diﬁc?agge
year (feet) (cfs) year (feet) cls
1934 June 8, 1934 9.50 11,000 1950 June 18, 1950 9.50 8,700
1935 May 25, 1935 4.85 4,570
1951 Nov. 27, 1950 as.25 -

1936 May 16, 1936 5.02 4,830 June 17, 1951 - 6,200
1937 June 19, 1937 2.74 1,940 1952 May 17, 1952 5.23 4,210
1938 June 24, 1938 9.56 11,200 1953 June 4, 1953 16.38 17,900
1939 May 19, 1939 4.05 3,530 1954 May 22, 1954 9.15 7,820
1940 June 1, 1940 2.83 1,810 1955 May 23, 1955 6.74 5,440
1941 Dec. 28, 1940 al.g7 - 1956 June 4, 1956 8.96 7,660

June 30, 1941 - 774 1957 May 22, 1957 10.33 8,540
1942 May 28, 1942 7.18 7,780 1958 June 13, 1958 10,92 9,100
1943 June 16, 1943 10.48 10,300 1959 June 16, 1959 8.77 7,170
1944 June 19, 1944 4.6 4,050 1960 Nov. 25, 1959 a6.46 -
1945 June 7, 1945 5.0 4,830 June 5, 1960 - 4,820
1946 May 30, 1946 6.05 6,130 1961 June 1, 1961 6.30 5,310
1947 Mar. 17, 1947 a?7.93 - 1962 May 27, 1962 9.99 7,990

May 11, 1947 - 7,520 1963 June 7, 1963 3.52 2,350
1948 June 6, 1948 13.48 14,300 1964 June 9, 1964 23.4 53,500
1949 May 30, 1949 5.75 4,420

a Backwater from ice.

893. Sun River tributary near Great Falls, Mont.

Location.--Lat 47°32', long 111°24', in SWi sec.31, T.21 N., R.3 E., at culvert
on old U.S. Highways 89 and 91, 4 mliles northwest of Great Falls.

Drainage area.--21.1 sq mi.
Gage.--Crest-stage gage. Altltude of gage 1s 3,330 ft (from topographic map).
Stage-discharge relation.--Defined by current-meter measurements at low dis-

charges, by slope-area measurement at 86 cfs, and by culvert computation at
470 cfs.

Remarks.--Only annual peaks are shown.

Peak stages and discharges

Gage Gage

Water Discharge Water Date height Discharge
year Date ?g:itg (cfs) year (?egg) (cfs)
1956 Mar. 20, 1956 1.20 1 1961 - - (a)
1957 June 16, 1957 1.08 W1 1962 May 21, 1962 3.06 b150
1958 July 3, 1988 2.74 186 1963 July 5, 1963 1.64 18
1959 Mar. 2, 1959 2.52 116 1964 June 8, 1964 5.46 470
1960 May 23, 1960 1.28 6

a No evidence of flow during year.
b About.
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903. Missouri River near Great Falls, Mont.

Locatlion.--Lat 47°34'55", long 111°03'35", in NELSWL sec.14, T.21 N., R.5 E.,
at Moroney Dam, 10 miles northeast of Great Falls.

Drainage area.--23,292 sq mi.

Gage.--Foxboro 